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Abstract 
This study addresses a feature of teaching reading that has been held as common 
sense: that pictures help students decode text and understand their reading. It is 
hypothesised that students who are weak in their underlying reading skills may be 
distracted by the pictures, which will not be of assistance to them in either decoding the 
words on the page or in understanding what they are reading.  
This study investigated the reading strategies of skilled and less skilled readers and 
how the reading process is manipulated in order to decode and comprehend text. The 
theoretical framework supporting this investigation is the interactive cognitive-processing 
model of reading proposed by David Rumelhart (1976). This model views the reader as 
manipulating and processing an array of skills and strategies through accessing knowledge 
sources and cueing systems to decode text fluently, and make sense of the content. The 
skilled reader manipulates these strategies efficiently with little cognitive energy in order 
to decode text fluently with understanding. In these situations, pictures may be used as a 
cross-checking device to confirm predictions, rather than a decoding tool that predicts text. 
Less skilled readers use these skills and strategies with greater cognitive energy, hence 
their decoding fluency is reduced, and comprehension is limited. It is postulated that 
pictures may be distracting to the reading process. 
One hundred Year 1 and 2 students from a Sydney metropolitan primary school were 
assessed on their knowledge of the alphabet, phonological processing skills, decoding 
fluency, reading strategies, and comprehension. The outcomes of this study will highlight 
the critical skills and strategies an individual needs to be a skilled reader, and the 
corresponding impact pictures have on their reading outcomes. 
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CHAPTER ONE 
Introduction 
Reading is a complex yet sustained, systematic and strategic process of formulating, 
manipulating and organising a set of sounds, words and representations to gain 
understanding, in any given context. Reading is a crucial process in day-to-day life as it is 
used for a range of social purposes (Castles, Rastle, & Nation, 2018). Equally, reading is a 
necessary part of being informed individuals, within an increasingly technologically rich 
society, and in order to foster life-long learning and personal fulfilment in careers and 
personal lives. “Reading is an activity which is socially determined; even the different 
skills, aptitudes and arts which work together to make reading possible vary with the 
changing times” (Mackey, 1993, p. 3).  
It is reading that inspires, stimulates, motivates, transforms and educates our minds. 
Without the skills of reading an individual is limited in acquiring and developing 
knowledge and becoming literate in multiple contexts (e.g., media, literature, Internet). In 
the words of the late Dame Marie Clay, the: 
… assumption that ‘the information society’ will require people to have higher levels 
of literacy skills. That assumption may be realistic. However, the call recognises no 
range of performance, only a fixed hurdle that all are expected to be able to clear. 
(1998, p. 195) 
 
Reading is a multi-faceted survival tool. Reading allows us to be imaginative and 
creative. It empowers and expands our knowledge. It creates opportunities for growth and 
development of skills. It challenges our thoughts and ideas. Ultimately, reading provides a 
gateway for communication. 
Reading is a necessity in our lives. It builds on the oral language that we learn and 
acquire from a young age. We continue to read throughout our lives in different contexts 
and for a variety of purposes. Daily, we are exposed to many situations which require 
reading, including browsing a newspaper, following road signs, being read to, 
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communicating through email and text messaging, reading a timetable, following 
instructions, shopping - to name just a few. 
 
Impact of Reading on Our Lives 
In a society of rapid technological advancements, devices for communication are 
becoming more accessible and sophisticated, and have become prerequisites to accessing 
everyday knowledge and information. The demand for competent literacy skills is 
significant. One major component of this competency is reading proficiency. “In a 
technological society, the demands for higher literacy are ever increasing, creating more 
grievous consequences for those who fall short” (Snow, Burns & Griffin, 1998, p. 1). In 
order to benefit from these advances in communication, one needs to understand, interpret, 
manipulate and express written language through the utilisation of a high level of reading 
skills. 
While speaking one’s language is a key skill in communication, being able to read 
and interpret it requires greater language competency and literacy skills. Difficulty in 
communication arises for those who cannot read or have limited reading skills. Such a 
disadvantage is not only limiting but also frustrating leading to possible negative 
consequences.  To prevent such disadvantage, the focus should always relate to providing 
the best learning opportunities and experiences from a young age (Botzakis & Hall, 2011; 
Snow et al., 1998).  
Traditionally, teaching children to read was seen as the role of a school, whereas 
today, parents are more alert to the concept that reading development begins at home with 
accessibility and exposure to books, and the modelling of enjoyment through reading. 
Empowering parents and members of the community with ways to support and assist in the 
development of children’s literacy and language is beneficial to longer term success in 
learning to read (Carter, Chard, & Poole, 2009; Casbergue & McGee, 2011; Hart & Risley, 
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1995; Weigel, Martin, & Bennett, 2006). Children (the stakeholders) who are supported in 
their language and reading development from an early age are more likely to be individuals 
who can confidently contribute and communicate in a variety of contexts. 
 
Issues Facing Schools 
Reading is the basis of all curriculum areas at school. We ‘learn to read’ in order to 
‘read to learn’ – learning to, and learning about reading (Chall, 1996; N.S.W. K-6 English 
Syllabus, 1998). A large proportion of funding in schools is directed towards the 
development of literacy and reading, for example; up-dating resources, professional 
development for teachers, extra support for students who do not achieve national 
benchmarks, and setting up and running reading programs to cater for different needs. 
Students from a Non-English Speaking Background, for example, may require assistance 
in learning to read, as these students are developing their language skills in a second 
language.
1
  
No other skill taught in school and learned by school children is more important than 
reading. It is the gateway to all other knowledge. If children do not learn to read 
efficiently, the path is blocked to every subject they encounter in their school years. 
(Kame’enui, Adams & Lyon, 1996, para. 1) 
 
Yet schools face ongoing difficulties in assisting all students to acquire proficiency 
in reading. The House of Representatives Standing Committee on Employment (1993) 
estimated that between 10-20% of students finish primary school with literacy problems; 
some schools reported as high as 60% of students experiencing difficulty in accessing 
syllabus demands. In 2005, the National Inquiry into the Teaching of Literacy reported its 
findings in Teaching Reading (2005), claiming that 8% of Year 3, and 11% of Year 5 and 
7 students did not achieve National Benchmarks (Commonwealth of Australia, 2005).  
This trend has been more recently supported by Castles et al. (2018), and Hempenstall 
(2016).  
                                                          
1
 “Present-day Australia is a nation in which over 60 Indigenous languages are spoken, along with 100 
‘community’ or migrant languages…” (Section 6.1 Shape of the Australian Curriculum : English, p.14). 
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It is the role of the education sectors to provide effective programs to ensure that 
students are taught the very foundations of early reading (Wagner et al., 1997). The 
Australian English curriculum, states that, “…teachers need to provide a balanced English 
curriculum that engages every student…” (National Curriculum Board, 2009, p.14), which 
includes reading. Further to this, students need to acquire foundational knowledge in 
speaking, reading and writing English that is characterised by accuracy, fluency and 
understanding of the essential elements.  
Young children should be exposed to early reading skills prior to starting school, and 
explicitly taught these skills during the early years of schooling (Konza, 2003). Children 
entering kindergarten often have some knowledge and awareness of or exposure to what 
reading is all about – usually in the context of picture books used as part of modelled 
reading by parents, carers and siblings (Carter et al., 2009; Casbergue & McGee, 2011). At 
this stage students commence learning about the concepts of print (i.e., direction of print) 
and developing skills and strategies in manipulating speech (i.e., phonological processing 
skills) in a meaningful context. This early development of reading skills is critical:  
Failure to develop basic reading skills by age nine predicts a lifetime of 
illiteracy. Unless the children receive the appropriate instruction, more than 
74% of the children entering first grade who are at-risk for reading failure will 
continue to have reading problems into adulthood. (Lyon, 2003, p. 3) 
 
Importance of Reading Research 
For decades researchers have investigated differing aspects of reading and have 
developed an array of theories. To this day, reading theories based on reading acquisition 
and reading development are debated amongst educators, professionals, and academics 
(Commonwealth of Australia, 2005). Teachers have been trained to teach reading based on 
a range of philosophies including whole language, skills-based, or a balanced reading 
program. Inconsistencies arise from such varied reading theories that impact on a student’s 
learning environment, method of instruction, and learning outcomes. It is crucial to provide 
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programs of early reading instruction that are consistent and systematic in order to support 
students’ reading and literacy development. 
Education providers in Australian are currently introducing the Australian 
curriculum in English. The curriculum has been created through consultation, while debate 
continues to emerge over how this curriculum should be framed. The current framework 
highlights the importance of explicit and systematic teaching of reading focused on 
forming strong foundations of early reading acquisition skills, teaching students the 
cognitive processes of reading, and incorporating cueing systems when reading and 
interpreting text. This research-based framework for the new English curriculum provides 
a valuable insight into the acquisition of early reading skills, and in turn inform the 
pedagogy for promoting reading in our early years classrooms. 
 
Role of Visuals in Literacy Development 
Although researchers have investigated many aspects of reading acquisition and 
reading development (e.g., relevance of phonemic awareness, impact of vocabulary, 
phonics instruction), very few have considered the specific role of pictures and visuals. 
Visuals in texts can serve a purpose other than illustrating the features of the text, however, 
there is limited research demonstrating the role of pictures and visuals to support other 
aspects of reading. There is a commonly held perception, for example, that pictures and 
visual aids assist the acquisition of decoding (Carter et al., 2009; Clay, 1991), and/or 
assists reading comprehension (Hibbing & Rankin-Erickson, 2003; Newton, 1995). The 
empirical support for these perceptions is limited. 
It is necessary to understand what role visuals play in reading acquisition and reading 
development. Theories of reading development articulate that pictures are a key 
component of text and may influence the decoding of words, understanding and 
interpreting of text (Linderholm, Everson, van den Broek, Mischinski, Crittenden, & 
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Samuels, 2000; Rumelhart, 1976). This research study aims to identify the relationship 
between pictures and decoding accuracy, fluency, and comprehension – the heart of 
reading proficiency (Hoover & Gough, 1990). 
 
Thesis Overview 
In the following chapters, reading acquisition, development and the cognitive 
processing model of reading is discussed. The theory adopted for this study is that 
developed by Rumelhart (1976). The role of pictures in the context of Rumelhart’s theory 
of reading development is the focus of this study. The research methodology used to 
investigate the role of pictures is outlined in Chapter 3. Chapter 4 reports the analysis of 
data collected as part of this study, while Chapter 5 discusses the data analysis in relation 
to the research questions set for this study, and in regard to its theoretical framework 
Conclusions are drawn based on evidence from this study, integrating it into the existing 
literature base. The significance of implications and suggestions for reading pedagogy and 
the limitations of this study are also considered. 
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CHAPTER TWO 
Literature Review 
This chapter provides a review of the literature connected to learning to read and the 
influence of pictures on the acquisition of decoding and comprehension skills and 
knowledge. Initially, a theoretical model used to frame this study will be outlined. This 
review then discusses the development of early reading skills through a review of the 
literature relating to beginning and skilled readers. The final part of this chapter examines 
research relating to the impact of pictorial cues on reading development.   
 
Theoretical Framework 
In seeking to investigate and explain the function of pictures on decoding, accuracy, 
fluency and comprehension during the learning to read phase of schooling, the researcher 
brought to the study certain beliefs, values and knowledge. While an attempt to describe all 
features of this possible interaction has not been made, there is still an attempt to explain 
the relevant variables involved in this study.  
In attempting to understand the relationships between constructs within reading, and 
to understand how young children learn to read and acquire skills to become independent 
and skilled readers, the researcher brought to this study a set of variables to assist her. 
These variables were brought together to pose a theory of reading. “A theory may be 
defined as a set of interrelated statements, principles and propositions that specify the 
relationships among variables. The application of the general principles embodied in a 
theory to specific educational problems is only hypothesised, however, until research 
empirically confirms them” (Ary, Jacobs, Razavieh, & Sorensen, 2010, p. 45). 
As reading requires one to interact actively with a variety of knowledge sources in a 
systematic and progressive manner, cognitive processes are manipulated. In this study we 
turned to a cognitive-processing model as a theoretical model: 
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Cognitive-processing models attempt to explain what occurs in our brains 
when we see print on a page and how these processes allow us to be aware of 
and know that these lines, squiggles, and shapes represent specific words, thus 
enabling us to read. (McCormick, 1999, p. 21) 
 
The cognitive-processing model that is the theoretical basis of this study is the 
Interactive Model of Reading (Rumelhart, 1976). David Rumelhart postulated an 
interactive and logical model of the reading process. This model explained the 
simultaneous processes that a person interacts with when reading (i.e., parallel processing). 
Rumelhart’s model of reading is neither top-down (i.e., reading for meaning and then 
accessing word decoding skills) nor bottom-up (i.e., reading at the word level and then 
engaging in meaning). As its name states, reading is an interactive process between 
differing elements of decoding and meaning making. Rumelhart illustrated that readers 
interact with the necessary processes and strategies simultaneously. Clay (1991) stated 
that, “The inner control of reading allows the reader to extract information in the text from 
any known source and to use such information to prime and guide inner strategic 
activities.” (p. 321). 
McCormick (1999) succinctly summarised the model of reading proposed by 
Rumelhart (1976),: 
In this model (Figure 1), the lines, squiggles, and shapes on the page (graphemic 
input) are registered in the brain’s visual information store and are acted on by a 
feature extraction device to determine the features that will identify what these ink 
marks represent. The pattern synthesiser, the model’s most important feature, then 
uses four sources of knowledge, syntactical knowledge (knowledge of sentence 
patterns), semantic knowledge (knowledge of meaning), orthographic knowledge 
(knowledge of letters, spelling patterns, and sounds), and lexical knowledge 
(knowledge of words), to extract the meaning (the most probable interpretation) from 
these features. The reader can use the four types of knowledge sources to 
hypothesise, seek information, confirm or reject predictions, add new hypotheses, 
and reach decisions because of information stored in what Rumelhart calls the 
message centre of the brain. Hypotheses and predictions can be confirmed or rejected 
by any one of the knowledge sources. In most cases with skilled readers, this 
processing occurs unconsciously and instantaneously. (p. 22) 
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approach to teaching reading on the Searchlights Model (Rose, 2006). This model of 
reading is based around the reader using the four knowledge sources. It was introduced in 
primary schools in the UK in 1998 and accepted as the ‘best practice’ pedagogy of 
teaching reading. It is a holistic model that typifies the necessary skills children acquire on 
the way to becoming skilled and successful readers. This model of how children learn to 
read to become skilled readers is complementary to the model of reading posed by 
Rumelhart (1976), and the theoretical framework of this study. It emphasises the need for 
the four knowledge sources to be explicitly taught to children at various stages of 
development – exclusive of any language or learning ability.  This model is also 
complementary to the Australian Curriculum used in Australian schools as the basis for 
teaching reading.  
As theory informs practice and practice reinforces theory, this study has reflected on 
the interactive model of reading posed by Rumelhart (1976) to gain a deeper insight as to 
how differing constructs within this theory of reading development (i.e., decoding, 
pictures, comprehension) interact. This study has specifically examined the role of pictures 
in a passage or piece of text, and how this may impact on the constructs of decoding, 
comprehension and decoding fluency.  
 
Fundamentals of Learning to Read 
As advocates of reading we need to understand the reading process and the 
knowledge areas that are involved in becoming a skilled reader. A skilled reader is one 
who has a solid foundation and mastery of early reading skills of the alphabetic principle 
and phonological awareness. A skilled reader decodes automatically, fluently and with 
expression and accuracy (Konza, 2003). A skilled reader not only utilises all knowledge 
sources and decoding strategies, but also makes meaning by acknowledging the context of 
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the text, that is, “ …reading with understanding is more than reading words” (Clay, 1991, 
p. 291). 
The processes involved in utilising the knowledge sources are sometimes taken for 
granted. The skilled reader is able to use all knowledge sources with ease and at a very 
rapid rate. Once one has the ability to decode automatically, efficiently and fluently, less 
working memory is exhausted, and attention can be allocated to the ultimate goal of 
reading, that is, comprehension and making meaning (Kirschner, Sweller, & Clarke, 2006; 
Schwanenflugel, Meisinger, Wisenbaker, Kuhn, Strauss & Morris, 2006). This position is 
supported in the New South Wales K-10 English syllabus for the Australian Curriculum, 
stating that students need to “... use phonological, graphological, syntactic and semantic 
cues to decode and make meaning from written text...” (New South Wales, Board of 
Studies, 2012, p. 58)  
The four knowledge sources the reader calls upon in the model of reading posed by 
Rumelhart (1976) are: 
 Syntactical Knowledge (sentence patterns/grammar) 
 Semantic Knowledge (meaning) 
 Lexical Knowledge (words) 
 Orthographic Knowledge (letters, spelling patterns) 
All of these four knowledge sources, shown in Figure 2.1, play an important role in 
the development of reading, aiding in the development of skilled readers. However, there 
are two very important key factors that are involved in progressing to the above-mentioned 
knowledge sources. These two factors are knowledge of the alphabetic principle and 
phonological awareness – the grass roots and foundation of learning to read (Carter et al., 
2009; Snow et al., 1998; Stanovich, 1986).  
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Figure 2.2  Theoretical framework of the reading process used in this study and adapted 
from the Interactive Model of Reading (Rumelhart, 1976). 
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Developing a strong foundation in the alphabetic principle and phonological 
awareness provides a depth of knowledge with which to develop more advanced skills of 
acquiring meaning and critical thinking whilst reading (Wagner et al., 1997). Students who 
fail to achieve these key underlying skills and knowledge often go onto struggle to become 
skilled readers, with the gap with the skilled peer growing wider at each year level (Konza, 
2003; Spear-Swerling & Sternberg, 1994). A substantial proportion of students who enter 
high school with reading and writing skills that prevent them from accessing the 
curriculum to the fullest, are those students who have not acquired these foundational skills 
in the first years of formal schooling (Ehri & Roberts, 2006; Juel, 1988; Spear-Swerling & 
Sternberg, 1994; Stanovich, 1986). 
Fitzsimmons (1998) describes the importance of the link between the alphabetic 
principle and phonological awareness. She points out that: 
According to Juel (1991), children who are ready to begin reading words have 
developed the following prerequisite skills. They understand that (a) words can be 
spoken or written, (b) print corresponds to speech, and (c) words are composed of 
phonemes (sounds). (This is phonological awareness). Beginning readers with these 
skills are also more likely to gain the understanding that words are composed of 
individual letters and that these letters correspond to sounds. This “mapping of print 
to speech” that establishes a clear link between a letter and a sound is referred to as 
alphabetic understanding. (p. 2) 
 
Roberts (2011) defines phonological awareness as “… the ability to attend to and 
perform tasks on the phonemic structure of words rather than their meanings” (p. 27). 
Children learning to read at school often come with these skills partially developed. These 
skills have been developed and refined through playing with speech and sounds in 
everyday activities (Neuman, Copple & Bredekamp, 2000). The types of skills they are 
able to demonstrate include rhyming, onset rhyme, alliteration and blending of sounds 
together to form words. The acquisition of these skills before school has a significant 
impact on later success with literacy in school (Adams, 1990; Carter et al., 2009; Hart & 
Risley, 1995). The development of these skills at school is essential for students to become 
skilled readers (Byrne & Fielding-Barnsley, 1995; Carmichael & Hempenstall, 2006; 
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Phillips, Hayward & Norris, 2011; Simmons, Kameenui, Coyne & Chard, 2011; Stanovich, 
1986). 
A skilled reader, with the background knowledge of the alphabetic principle or letter 
recognition, is able to decode a word with little cognitive effort. Through looking at and 
listening to the letter-sound (i.e., grapheme-phoneme) correspondences in the word (i.e., 
phonics) and segmenting the letters and sounds in appropriate parts, these students are able 
to decode the word with little effort (Konza, 2003; Yeh & Connell, 2008). “Letter 
recognition is affected in an interactive way not only from the bottom-up, by feature 
detectors facilitation of common letter combinations, but also from the top-down, by 
knowledge of words and common letter patterns found in words” (Bowers, Sunseth, & 
Golden, 1999, p. 36). 
One cannot make sense of written language unless they have mastered the alphabet 
(i.e., the language code that consists of letters which have their individual unique sounds) 
and phonological awareness (Coltheart, 2005; Commonwealth of Australia, 2005; Hay, 
Elias & Booker, 2005; Purdie & Ellis, 2005). Learning the alphabet is not a complex task 
for many young children. Many children learn the alphabet through games and songs 
before they start school. However, for a significant number of young children the 
definition and real purpose of the alphabet is quite limited. They have a limited 
understanding of its link to successful reading, “Thus, the alphabetic principle lies between 
knowledge of letter sounds and reading ability” (Byrne & Fielding-Barnsley, 1989, p.313). 
Once children are exposed to the written form of the alphabet and are explicitly 
taught the letter and sound correspondences of each letter and different letter combinations, 
it is then that the beginning reader can make sense and use of the alphabetic principle. As 
Bowers et al. (1999) point out, efficient “…naming of symbols may play an important role 
in the development of reading skill” (p. 30). 
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Regular exposure to and teaching of the alphabet is essential to the development of 
beginning reading as this aids in the understanding of how language and words operate. 
Through developing an understanding of the alphabetic principle children are given the 
link to practise their knowledge further through phonological processing (McCandliss, 
Beck, Sendak, & Perfetti, 2003; O’Connor, Bell, Harty, Larkin, Sackor, & Zigmond, 
2002). The alphabetic principle is a precursor and prerequisite for phonological processing 
as beginning readers adapt their knowledge of letter-sound correspondences (i.e., learning 
to read symbols) to segmenting (i.e., learning to read letter clusters/patterns in words). 
Weaknesses in decoding skills lead to reading problems and a struggle with word 
decoding, which in turn impacts development of higher order phonemic awareness skills 
(Adams, 1990; Bradley & Bryant, 1983; Lyon, 1995; Perfetti, 1992; Ryder, Tunmer & 
Greaney, 2008).  
As children master the alphabet (i.e., alphabetic principle), they become confident in 
processing letters into sounds and segments (i.e., phonological awareness), they develop 
their decoding skills and are exposed to new words and concepts. They are learning the 
language of books and the expression of language in print form, and they are concurrently 
developing their own language and vocabulary (Adams, 1990). Importantly, they are 
beginning to acquire independence in learning new vocabulary and language through their 
engagement with an ever-increasing range and complexity of literature. Students who do 
not develop these skills in the early years of schooling develop a range and depth of 
vocabulary knowledge that is increasingly discrepant and weaker than that of their more 
skilled peers (Cunningham & Stanovich, 1998). These students are at risk of long-term 
difficulties in learning (Coyne, McCoah, & Kapp, 2007).  
Once the beginning reader has acquired the knowledge of the alphabetic principle 
and phonological awareness, and the lower-level processing of lexical and orthographic 
knowledge, they are on the path to developing higher-level processing domains of 
 16 
knowledge (i.e., syntactical knowledge, semantic knowledge) (National Curriculum Board, 
2009). A skilled reader interacts between low-level and high-level processing, reads 
fluently (i.e., decoding automatically with expression) and focuses more on the meaning of 
the text and the interaction of words, rather than isolated words. Markell and Deno (1997) 
revealed in their research that as the number of words decoded per minute increases, 
learner comprehension might improve. “For it is the meaning which provides the context 
in which the word is embedded, the basis of anticipations of what comes next, and the 
signals of possible error that trigger a checking process” (Clay, 1991, p. 337). 
The lexical knowledge and orthographic knowledge sources are labeled as ‘lower-
level processing’ as they are knowledge sources that require the skilled reader to decode 
the text at a word level. In contrast, the semantic knowledge and syntactic knowledge are 
referred to as ‘higher-level processing’, as they require the reader to interpret the text, 
graphics and pictures, and make meaning of what they read at an extended grammatical 
level. The skilled reader is able to process the text at a lower level and a higher level, by 
checking for understanding, and decoding and interpreting text conjointly at a rapid rate 
without miscomprehending. 
Here, the skilled reader has progressed from focusing on letter-sound 
correspondences, to segmenting letter patterns and clusters in words, to reaching the next 
step of reading words that form sentences, to understanding the meaning of the text. 
Hence, a skilled reader is one who can decode accurately, fluently and automatically as 
well as interpret what they read – successors of comprehension (Adams, 1990; 
Commonwealth of Australia, 2005; Jenkins, Fuchs, van den Broek, Espin, & Deno, 2003; 
Snow et al., 1998). 
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Cognitive Processes in Reading 
A skilled reader is one who has a well-established knowledge of the alphabetic 
principle and phonological awareness, and an interactive use of knowledge sources (shown 
in Figure 2.2) in order to decode at a fluent rate. Skilled readers orchestrate all sources of 
knowledge that they find appropriate at any given time. “While skillful readers look quite 
natural in their reading, the act of reading is complex and intentional; it requires bringing 
together a number of complex actions…” (Fitzsimmons, 1998, p. 1). A skilled reader 
makes use of beginning reading skills (i.e., alphabetic principle and phonological 
awareness) when decoding unknown words. “Beginning reading is the solid foundation on 
which almost all subsequent learning takes place. All children need this foundation…” 
(Fitzsimmons, 1998, p.3). 
Skilled readers can identify, process, manipulate and evaluate a range of texts. When 
skilled readers identify a word, they make use of their orthographic knowledge (e.g., letter 
patterns, blends, clusters, visual representations) and relate it to a previously known word. 
They process this information either by analogy or through sound or visual representations. 
Once a connection has been made between identifying and processing, the skilled reader 
manipulates their understanding by interacting with other knowledge sources so that the 
decoded text makes sense either semantically, syntactically, or lexically. At this moment 
they are creating mental visual images of what they have read to confirm understanding of 
the author’s intent of the text. The skilled reader reads for meaning – what is read must 
make sense. The evaluation of the decoded text provides the skilled reader with the 
opportunity to integrate the decoded component with the continuing text in order for the 
text to make grammatical and structural sense (meaning) leading to comprehension. 
“Meaning is checked against letter sequence or vice versa, phonological recoding is 
checked against the grammatical and semantic contexts of the sentence and the story, and 
so on” (Clay, 1991, p. 328). 
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All this identifying, processing, manipulating and evaluating is a cognitive operation 
that is incorporated in the child’s memory as a precursor to accessing and manipulating the 
knowledge sources and relevant strategies. “A dynamic network of interactive strategies 
allows the reader to change direction at any point of the processing path” (Clay, 1991, p. 
328). As the child develops cognitively, more opportunity is given for them to expand and 
develop as skilled readers. In this respect, Piaget’s theory of cognitive development 
complements the process of learning to read. The ‘inclusive model’ of learning is Piaget’s 
theory that points out that carrying out cognitive operations is not the only processing that 
children make use of. Children also use processing strategies, they code their experiences 
and gather and register records of their experiences. The experiences that children store in 
their memory are known as memory schemas (see Fig. 2.2). 
Memory schemas are developed when a child is able to decode a word with success 
and recognises the processes involved in the decoding of that word. Once the child knows 
the meaning behind the processing of the word, they can then store it in their memory 
schemas for future automatic recognition. When the skilled reader comes across a word 
that they cannot read automatically, they identify a known word that has similarities to the 
unfamiliar word. Then they process the unfamiliar word, and identify it as having the same 
blends, letter clusters or visual representation (Rack, Hulme, Snowling, & Wightman, 
1994; Stuart, Masterson, & Dixon, 2000). The skilled reader then manipulates this 
information and integrates it into the unfamiliar word. “Strategies are ways of working to 
locate information, or to work on information, or to relate it to things already known, or 
transform it by some known procedure, or to produce a possible interpretation and a 
response” (Clay, 1991, p. 331). 
In order for this unfamiliar word to make sense both grammatically and structurally, 
the skilled reader evaluates it by reading the new word in the given context with the 
connected text. The evaluation component of processing calls upon all knowledge sources 
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interactively in order to produce fluent and successful decoding. Once the reader has 
succeeded by decoding the unfamiliar word through this complex processing, the skilled 
reader will store the component of the word that aided in the decoding of the once 
unfamiliar word in the memory schema. On another occasion, the skilled reader may call 
upon their memory schema to aid in the processing of a new unknown word, by applying a 
known word and manipulating it to decode an unknown word. “Yet what one already 
knows is important in determining what one will come to know” (Clay, 1998, p. 102). 
Learning to read therefore involves the acquisition of a series of complex and 
integrated skills. Skilled readers acquire these skills in a manner that allows them to use 
the four knowledge sources in a sophisticated and efficient manner. The interaction 
between these sources is interactive, and each source assists in building them over time. 
The following discussion highlights the efficiency with which skilled readers use and 
apply skills.  
 
Characteristics of a Skilled Reader 
In order for one to make better use of the four knowledge sources, there must be a 
solid understanding of the alphabetic principle and phonological processing. Without this 
crucial foundation to beginning reading, one will become frustrated and restricted in 
developing further skills to develop into a skilled reader (De Lemos, 2002).  
Differences in phonological recoding skill (or simply put, skill in using letter-sound 
relationships to identifying known words) have been shown to account for individual 
differences in reading ability for readers of all ages (Elbro, Petersen & Borstrom  
1998; Stanovich, 1986), affecting not only word recognition, but often 
comprehension as well (McCormick, 1999, p. 68). 
 
 
  The skilled reader will make use of the alphabetic principle and phonological 
processing by extending such pre-requisite skills to the four knowledge sources necessary 
for decoding fluency. In this study, reading was assessed using the four cueing systems, 
which inter-relate with the four knowledge sources. The four knowledge sources and 
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cueing systems are known as: lexical knowledge (visual word cue), syntactical knowledge 
(structure cue), semantic knowledge (meaning cue), and orthographic knowledge (letter 
pattern cue). These knowledge sources may interact in many forms when the reader tries to 
decode an unknown word depending on the background knowledge and needs of the reader 
– taking knowledge from what is already known and adapting it to the unknown (Clay, 
1998). 
The skilled reader will engage with an unfamiliar word by using well-established and 
efficient strategies. They recall from memory schema a familiar word that they can 
automatically decode and then relate it to the unfamiliar word utilising the knowledge 
sources and subject matter that the reader finds appropriate (Byrne, Fielding & Barnsley, 
1991; Dolan, 1994; Foorman, Francis, Novy & Liberman, 1991; Rumelhart, 1976; Stahl & 
Miller, 1989). 
The skilled reader may make use of lexical knowledge when they come across an 
unknown word and can recognise a known word that can be manipulated to process the 
unknown word. The reader may process the unknown word through analogy, onsets and 
rimes, and its visual representation. This processing may even call upon syntactic 
knowledge and semantic knowledge to see whether the word makes sense in the sentence 
both grammatically and structurally. Orthographic knowledge, word pattern knowledge, 
may also be called upon to break down sounds in the word. “Teaching word families has to 
be contrasted with teaching children to use the process of analogy, starting with something 
they already control, and being aware that many knowledge sources will assist them to 
construct something new from something already known” (Clay, 1998, p. 151). 
Skilled readers not only focus on words in reading, but also the sentence structure. 
The use of syntactic knowledge assists the reader to decode an unfamiliar word by 
evaluating its sensibility grammatically in a sentence. This is a reflection of syntactic 
knowledge. Syntactic knowledge is the way words are spoken and read and how these 
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words are organised into grammatical units in a structure that makes meaning. Syntactic 
knowledge begins at a very early stage in one’s life. It is used from the time one is able to 
put a meaningful phrase or sentence in a structural and grammatical form. “Children have 
been making use of syntactic knowledge in speaking since they began putting two words 
together…” (Clay, 1998, p. 151).  
Syntactic knowledge operates in a both top-down and bottom-up mode. If processed 
top-down, the reader makes use of the meaning of the text through the flow of the previous 
text and identifies the unfamiliar word. If processed in a bottom-up mode, the reader 
makes use of syntactic knowledge through the grammatical features in the sentence to 
identify the unfamiliar word. “This knowledge source is designed to operate in both a 
bottom-up and top-down mode” (Rumelhart, 1994, p. 888). 
A skilled reader is able to manipulate this source of knowledge in order to decode an 
unknown word by making use of the structure and meaning of the sentence. “Deficits in 
syntactic and semantic aspects of language processing have been associated with reading 
disability. For example, poor readers more often than skilled readers fail to distinguish 
between syntactically appropriate and inappropriate sentence structures” (Vellutino & 
Scanlon, 1987, cited in McCormick, 1999, p. 68). 
Most skilled readers focus on the meaning of the text whilst reading and during the 
decoding process. Skilled readers will cease reading when a decoded word makes limited 
or no sense in the context of the text. Semantic knowledge is the understanding of how 
meaning is made in the text. Syntax has an influence on meaning. If the syntax is not 
structured effectively, then meaning will not be attained. “Even our perception of syntax 
has been shown to be dependent on the semantic content in which the string appears so that 
semantics can determine which of two alternative syntactic structures we use” (Clay, 1998, 
p. 152). 
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Many studies have tested children on their ability to read text in context and in 
isolation, to determine whether the four knowledge sources are an integral component of 
the reading process or not. Barker, Torgeson and Wagner (1992) found in their study that 
there was a significant variance in results in relation to orthographic skills when reading 
text in context and reading text in isolation. Their study suggested that, “…fluent access to 
visual word representations plays a special facilitative role in reading of connected text” 
(p. 343). 
These four knowledge sources have great importance in the role of decoding fluency. 
They assist the reader in all aspects of decoding a word, and they interact coherently with 
one another making reading a less stressful task. These four knowledge sources can be 
approached from either a bottom-up mode or a top-down mode. The bottom-up mode 
enables one to check ones attempts at a top level (i.e., at the word or sentence level), and 
the top-down mode affects one’s ability to process at the bottom level (i.e., making 
assumptions from contextual cues) (Clay, 1998; Mc Cormick, 1999; Rumelhart, 1994).  
The four knowledge sources are also dependent on how the reader manipulates their 
memory schema. What the reader can recall from a known word to an unknown word will 
also assist in decoding fluency. “A network of knowledge around each word the child 
knows explains how that child can access a particular word with different types of 
processing or from different sources of knowledge” (Clay, 1998, p. 151). 
Orthographic and lexical knowledge are unquestionably important for reading, as 
these are the lower-level processes of decoding – extending from the alphabetic principle 
and phonological awareness. Efforts to improve students’ knowledge base in these areas 
are vital. Students, however, also have semantic knowledge based on their oral language 
proficiency and vocabulary development, and syntactic knowledge based on their 
experiences with text structures, which can assist them in their encounters with printed 
text. The more students read and practise their reading skills and strategies, the more 
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accurate their predictions become when decoding text. The greater and more refined the 
integration of the differing knowledge sources, the more likely it is that these skills are 
used in an efficient and accurate manner. “Young readers must learn decoding strategies 
before they can be expected to apply them accurately and automatically” (Afflerbach, 
Pearson, & Paris, 2008, p.372). How skilled and less skilled readers utilise these 
knowledge sources is shown in Table 2.1. The implications for less skilled readers can 
have long-term effects as they tread the road less travelled (Spear-Swerling & Sternberg, 
1994). 
 
Table 2.1. 
Summary of Skilled and Less Skilled Readers’ Use of the Four Knowledge Sources 
Knowledge Sources Skilled Readers Unskilled Readers 
 
 
Semantic 
 Reads for meaning. 
 Re-reads until meaning is 
attained. 
 Predicts unknown word 
through meaning. 
 Little attention to meaning as 
more constraint is on 
decoding and articulating 
words exhaustively – 
meaning lost. 
 
 
Syntactic 
 Makes use of oral language 
when reading to help predict 
text. 
 Focus on grammar and 
structure to decode unknown 
word. 
 Sentence structure and 
grammar are not a major 
focus. More attention focused 
on letters/sounds/words. 
 
Orthographic 
 Decodes the visual word 
representation – 
spelling/sound 
patterns/clusters/blends. 
 Struggles with phonological 
processing. 
 Decodes words through 
single sounds. 
 
 
 
Lexical 
 Starting with analogy, reader 
decodes unfamiliar word with 
influence of previous known 
word. 
 Interacts with other 
knowledge sources. 
 Has limited knowledge of 
using word families/ analogy/ 
onset & rime. 
 Struggles to identify and 
decode word. 
 Heavily relies on picture 
clues. 
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Decoding Fluency and Comprehension 
Reading is a practical progression which includes decoding of letters and sounds 
within words to make meaning in any given context. Reading is an active process that 
requires one to interact cognitively with all knowledge sources and manipulate the 
knowledge stored in memory (i.e., mental representations) along with what is seen on the 
page, to guide in decoding when learning to read. 
During the reading acquisition phase the novice reader is not only learning words or 
letter-sound relationships but is also learning how to use each of the sources of 
information in texts, how to link these to stored knowledge, and which strategic 
activities make ‘reading’ successful. (Clay, 1991, p. 321) 
 
A key outcome of learning to read is to unlock the code of the symbols on the page. 
Students in the early stages of reading focus considerable cognitive energy on unpicking 
the code; they expend energy in mapping this code onto their background knowledge 
through the use of their skills in phonological awareness. They work this mapping of 
symbol and sounds backwards and forwards, developing a cognitive map of the 
relationship between symbols and sounds. 
In the first few years of schooling, students will engage in learning that focuses their 
attention on the links between symbols and sounds. They will learn to play with and 
manipulate sounds (i.e., phonological awareness) and undertake learning activities which 
assist them to learn letter sounds and the structure of words. This is the early stage of 
developing an understanding of the orthography of words.  
Developing the skills of phonological awareness, early skills of the alphabetic 
principle, along with language and vocabulary, students travel the road most often 
travelled in becoming a skilled reader (Spear-Swerling & Sternberg, 1994; Torgesen, 
Rashotte, & Alexander, 2001; Vadasy & Sanders, 2009). Students start decoding words 
that require conscious and deliberate effort. They are focused on being accurate in their 
decoding, leaving little cognitive energy for comprehending the text. Meaning is supported 
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strongly through learning activities planned by the teacher (e.g., guided reading, rich oral 
language activities).  
Students travelling the road most often travelled in learning to read move from the 
controlled decoding stage to one where they are decoding text more fluently or with little 
cognitive energy required. This cognitive energy is now released to focus on the main aim 
of reading – gaining meaning from text. It is at this stage that students can work the other 
knowledge sources to assist in developing their decoding skills and orthographic 
knowledge into a higher and more skilled level. Students at this stage of development, 
usually towards the end of their third year of schooling (i.e., Year 2) will demonstrate 
strong phonological skills and efficient knowledge of letter-sound correspondences 
(Castles et al., 2018; New South Wales, Board of Studies, 2012). As the student moves 
towards becoming a skilled and accomplished reader, they will be able to shift between the 
use of the differing knowledge sources to engage with text in a variety of representations 
(e.g., text from a book or from a web page, bill boards, newspaper).  
At the heart of accomplished reading is a balance of both automatic application and 
the use of reading skills, and intentional, effortful employment of reading strategies – 
accompanied by the ability to shift seamlessly between the two when the situation 
falls for it. The difficulty of the reading, influenced by the text, task, reader and 
contextual variables, will determine this shifting balance. (Afflerbach, Pearson, & 
Paris, 2008, p, 371). 
 
A key to becoming a skilled reader is the ability to develop fluency in a number of 
key reading skills (e.g., letter-sound knowledge, rate of decoding, ability to decode new 
words). If students do not develop these skills to a high level of proficiency, it is proposed 
that they will take a road less travelled (Spear-Swerling & Sternberg, 1994). Students may 
use the different knowledge sources, however, in a disconnected and detached manner 
rather than an interactive manner. The use of these knowledge sources in such a disjointed 
manner may lead to a less efficient development of reading skills, unless the teacher 
provides explicit and systematic early-reading skill instruction (Konza, 2003). 
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Empirical studies have shown that skilled readers pay less attention to context when 
decoding words. The skilled reader will access the four knowledge sources to decode 
words, and rely more on context to create the mental representations of the meaning of the 
text (Brown, 2003; Cain, Oakhill, & Elbro, 2003; Oakhill, Hartt, & Samols, 2005; Perfetti 
1985; Rose 2006; Stanovich, 1980). The unskilled reader, in contrast, has limited skills in 
accessing and manipulating the four knowledge sources and will rely on context to decode 
words (Hudson, 2011). One of the contextual features that less skilled readers draw on is 
the message featured in pictures accompanying the text. 
 
Role of Pictures in Reading Texts 
Before and whilst learning to read, children are often exposed to texts that have 
vibrant, vivid and appealing illustrations. Children develop a sense of joy when reading as 
they interact with texts that contain pictures with such characteristics that may stimulate 
their minds (Strasser & Seplocha, 2007). Many children will select a book to read based on 
the illustrations. If the illustrations are appealing, vibrant and vivid, then greater value and 
engagement is often placed on that particular book. Illustrations are also used to encourage 
students to support their emerging knowledge of the alphabetic principle, and 
comprehension. Children are encouraged to look at the pictures to assist them decode text 
and/or enhance their comprehension of the text.  
Through striking and engaging illustrations, some children are captivated and lured 
to focus more on pictures, than on print to decode and comprehend text. This may serve as 
a platform to encourage young children to read and instil the love of books and reading 
(Newton, 1995). However, it may act as a distraction when learning to read (Hibbing & 
Rankin-Erickson, 2003).  
Reading text can at times be difficult for the reader who relies heavily on picture 
cues to decode words and to make meaning when reading a book. Picture cues are only 
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helpful when the reader has a solid foundation of reading skills (i.e., alphabetic principle 
and phonological processing) and is able to identify, process, manipulate and evaluate the 
appropriateness of the four knowledge sources when reading. All the four knowledge 
sources are necessary to manipulate when reading, even with the aid of pictures. The 
unskilled reader or struggling reader often has limited decoding skills and cognitive 
strategies and may place an overreliance on picture cues in an attempt to decode text. This 
may result in guessing the unknown word, which may be incorrect and alter the meaning 
of the text. 
Ferreiro and Teberosky (1982) conducted a study with Argentinean children between 
the ages of 4 and 6 years. They conducted part of their research by questioning children 
about the relationships they could make between pictures and print. They found that 
children expected the illustrations to be a true and an exact representation of the print. 
Students in some cases may over rely on irrelevant information portrayed in a picture, 
hence draw incorrect conclusions about developing decoding skills or other skills within 
the four cuing system model.  
In support of this position, Samuels (1970) found that illustrations could interfere 
with comprehension and minimise reading performance. The ‘interference factor’ is that 
children will interpret illustrations on a personal level. Such interpretations will bring 
different meaning to the text, which may differ from the author’s intent. Children need to 
be taught how to manipulate language to create meaningful visual mental 
images/representations of the text they read. Schickendanz and Collins (2012) state, 
“…illustrations are works of art that must be interpreted” (p.54). In becoming skilled 
readers, children need to make the shift from relying on concrete visual representations 
(e.g., illustrations/pictures in text) to their own personal and meaningful visual 
representations (i.e., memory schema) to also support their understanding of the text (i.e., 
comprehension). “For it is the meaning which provides the context in which the word is 
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embedded, the basis of anticipation of what comes next, and the signals of possible error 
that trigger a checking process” (Clay, 1991, p.337). 
A skilled reader uses picture cues as a cross-referencing device (Rusted & Coltheart, 
1979). When a skilled reader is in the process of evaluating an unknown word being 
decoded, they may turn to picture cues to check if the word decoded is in the context of the 
story. Hibbing and Rankin-Erickson (2003) asked students to reflect on how pictures 
helped them when reading a picture book. Responses confirmed that unskilled readers with 
least developed skills used illustrations to help them to verify their understandings, which 
in turn supported their reading comprehension. In this study, low-ability readers were 
viewed as unskilled readers as they lacked competency in reading. An unskilled reader 
uses picture cues earlier on in the processing stage, tries to decode the word, and possibly 
makes use of some knowledge sources, looks back at the picture, and takes a guess at the 
word (Brown, 2003). An unskilled reader may also look at the initial sound of the 
unfamiliar word, check the picture, and then take a guess at the word in relation to their 
experiences of texts and text language – a compensatory strategy (Brown, 2003; Ehri, 
1998; Juel, 1991).  
MacLean, Bryant and Bradley (1987) found that the presence of pictures in tests of 
phonological awareness made the tasks more difficult. Children quite often ‘read’ the 
picture, making interpretations based on the illustrations. Most of the time, illustrations do 
not portray a true sense of the word or may not be culturally specific to the reader.  
Similarly, children often expect the picture to portray the print quite explicitly, 
however, in many texts this is not true. Paivio (1986) pointed out that children who switch 
between the text and the pictures whilst reading (i.e., dual-coding strategy) place additional 
demand on their working memory. In his study, however, the pictures were so closely 
related to the text that they had no great effect on the processing of text. 
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No matter how explicitly the illustrator tries to represent the print in the picture, it 
can never be a true and exact representation of the print as the interpretation of the picture 
differs with each individual’s personal response to the picture. Pan and Pan (2009) 
conducted research on translating tasks with Taiwanese English foreign language college 
students. They found in their study that when students read texts with or without pictures at 
varying levels of reading ability “... that the pictures have a more beneficial effect only 
when they closely mirror the structure and context of the text” (p. 8).  “Information from 
the current contextual situation and from one’s cultural experiences of literacy is also a 
part of what we bring to our semantic interpretations of text and how they influence how 
we process an individual letter, cluster, word, or text at any given time” (Clay, 1998, p. 
152). Samuels (1970) concluded that pictures interfere with the learning process. Each 
reader has their own individual mental representations, cultural experiences and 
background knowledge – these in effect cause varying interpretations and therefore may 
contradict the intended meaning of the text (Dolan, 1994; Droop & Verhooven, 1998; 
Elster, 1994; Gee, 2001; Schickendanz & Collins, 2012; Stahl, Jacobson, Davis & Davis, 
1989). 
Needless to say, the way the picture is portrayed will be open to individual 
interpretation and analysed in many different forms depending on each child’s cultural 
background experiences with reading, vocabulary development, conceptual development 
and exposure to the language of texts. For example, if a sentence in a book reads, ‘The 
family were going on a camp’, the unskilled reader may read, ‘The family were going on a 
c, c,  (looks at the picture, looks back at the word and notices that it begins with ‘c’ and 
says…) car’. The picture had a ‘car’ in it, however the text read ‘camp’. Unskilled readers 
have limited strategies to decode text, therefore they are more reliant on picture cues. This 
occurs quite often when children read with the influence of their own experiences with 
texts and text language, and have a limited foundation of concepts, vocabulary and reading 
 30 
skills. Alternatively, the skilled reader will attend to the details in the print and utilise 
strategies to decode text accurately, without relying on picture cues. Pictures will vary 
from text to text, however, words will maintain their structure and code. Children need the 
skills and strategies to break the code (phonological awareness and alphabetic principle) 
and decode the print accurately (using the four knowledge sources), to progress in their 
reading development. “Although context and pictures can be used as a tool to monitor 
word recognition, children should not be taught to use them to substitute for information 
provided by letters in the word” (Snow et al., 1998, p. 4). 
Pictures in texts may be used as a support mechanism (i.e., for cross-checking), 
rather than a decoding device to decode unknown words (i.e., attending to the picture and 
then guessing the unknown word). Graham (1990) states that pictures can play a role in the 
reading process to stimulate and confirm the readers’ understanding of the text and relate 
background knowledge and experiences to support meaning and guide the comprehension 
process. “…All these contribute to the way in which a reader makes sense of a text, and all 
these seem to be functioning very early on” (Mackey, 1993, p. 11). 
Hibbing and Rankin-Erickson (2003) found in their study that pictures played a role 
in aiding low-ability readers (unskilled readers) more than good readers (skilled readers). It 
assisted them to retain the meaning of the text and as a crosschecking tool. This was only 
beneficial, however, when the pictures matched the context of the text. 
Reading is the ability to decode fluently and comprehend text. The research literature 
clearly demonstrates that the foundation skills of learning to read are learning the 
alphabetic principal and phonological processing. The four knowledge sources are 
manipulated in order to decode and clarify meaning. The role of pictures in this process is 
not clear, and there is a need to establish a greater understanding of the role of pictures in 
supporting decoding and comprehension (Kealy, 1996). This study aimed to demonstrate 
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whether pictures influence decoding, accuracy, fluency and comprehension, and if this 
difference is the same across proficiency in reading development. 
 
Research Questions 
1. To what extent do pictures associated with text impact on decoding fluency, reading 
accuracy and comprehension at the Independent Reading Level (IRL) and Frustration 
Reading Level (FRL)
2
? 
a. Early reading skills of phonemic awareness and letter-sound knowledge will be more 
related to decoding fluency and reading accuracy for passages without pictures than those 
with pictures; the relationship between level of passage, and decoding fluency and reading 
accuracy, will be similar for passages with pictures, and without pictures.   
b. Picture cues will not impact on decoding fluency, reading accuracy and comprehension 
for the ‘skilled reader’, regardless of the level of text. The ‘unskilled reader’ will rely on 
picture cues to decode and comprehend text. 
 
2. To what extent do pictures associated with text impact decoding fluency, reading accuracy 
and comprehension for High, Middle and Low ability readers? 
a. Low readers are the unskilled readers who have limited early reading skills and will 
rely on pictures as a decoding tool. Middle readers are competent in their early reading 
skills and are developing their reading strategies.  
b. Middle readers will make use of pictures for crosschecking as a cueing device, to 
confirm their attempts at decoding. Picture references for these readers may be more 
dominant in FRL texts.  
                                                          
2
 IRL: Independent Reading Level is a level of reading that the child has mastered and can competently read 
the text with independence. 
FRL: Frustration Reading Level is a reading level that may challenge the reader whom may require guidance 
and assistance in reading the text accurately. 
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c. High readers are more skilled readers. Pictures will make no difference to their reading 
performance. 
 33 
CHAPTER THREE 
Method 
This chapter is an overview of the approach taken to address the research questions. 
The research design adopted to undertake this study is discussed; followed by a description 
of the participants who were recruited for this study. The measures used to collect data are 
outlined followed by an overview of the procedure used to conduct the study.  
 
Research Design 
A research design “provides a framework for the collection and analysis of data” 
(Bryman, 2004, p.27). The research design for this study was considered in regards to the 
review of the literature, and the theoretical framework outlining how students learn to read. 
The research questions formulated for this study aimed to investigate the relationship 
between differing variables within the model of learning to read. In particular, to 
investigate the impact of pictures on accuracy of decoding, rate of word decoding, and 
comprehension. 
A cross-sectional research design was chosen for this study. A cross sectional design: 
entails the collection of data on more than one case … and at a single point in time in 
order to collect a body of quantitative or quantifiable data in connection with two or 
more variables … which are then examined to detect patterns of association. 
(Bryman, 2004, p. 41) 
 
The cross sectional design adopted allowed data on early reading skills (i.e., phonological 
awareness, alphabetic principle, comprehension) to be collected for passages that had 
pictures and for equivalent passages that did not. Through collecting these data, patterns of 
reading were examined for students at differing levels of reading skills (i.e., less and more 
skilled readers). 
A cross-sectional design permitted a relatively large amount of data to be collected in 
a short period of time. This quantity of data allowed a range of students to be assessed, 
representative of a typical school cohort. The cross sectional design did not allow, 
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however, for causal links to be made between variables, and conclusions drawn relate to 
the specific time of development for the sample participating in the study (Bryman, 2004). 
 
Setting and Participants 
Students from a Sydney primary school, from families of a low to middle income, 
were the participants in this study. These students came from various backgrounds of 
language, culture, religion, up-bringing, family structure, socio-economic status and life 
experiences. The exposure and ownership of books at home varied across students. From a 
population of 117 students in Year 1 and Year 2, a total of 100 students (i.e., 50 from Year 
1 and 50 from Year 2) were selected once they had returned permission slips from their 
parents/carers, from each of the six mainstream classes. The children’s ages ranged from 
6.00 years to 8.11 years (see Table 3.1).  
Each of these classes had students with learning difficulties, special needs, students 
from non-English speaking backgrounds, and students for whom English was a second 
language. These students were in Stage One of the Board of Studies New South Wales 
Curriculum. Some were developing their early reading skills, whereas others had attained 
Table 3.1. 
Mean and Standard Deviation of Age in Months by Gender and Grade 
 
Mean (Months) Std Dev (Months) 
Gender 
  
 Male  (n=54) 84.82 7.34 
 Female  (n = 46) 84.44 6.82 
Grade   
 One  (n = 50) 78.56 3.70 
 Two  (n = 50) 90.76 6.82 
Total 84.66 7.09 
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independent reading levels. It was appropriate to target all classes in order to have a variety 
of students reading at varying reading levels, and who had been exposed to varying 
teaching styles towards reading in their time at school.  
A purposeful random sampling technique was utilised in order to minimise error 
from extraneous and uncontrollable variables. As this research was a within-subjects 
design, random sampling was crucial. A class list of student names and current 
Independent Reading Levels was obtained for each of the six classes. Only students for 
whom parental consent had been obtained were included. These lists were cut up into strips 
of students’ names and were placed in two separate boxes – one for Year 1 and the other 
for Year 2. Fifty names were drawn from each box and each strip was retained until the 
required number of participants was obtained to determine the sample frame. Once this 
was determined, a record folder was set-up for each child containing the relevant recording 
sheets for each test (see Appendix B). 
 
Instruments 
A range of instruments or measures were to examine the following aspects of 
student’s reading development: phonemic awareness skills, the alphabetic principle, 
automaticity of the code, non-word decoding skills, and comprehension. These measures 
are described and justified in the following discussion. 
 
Neale Analysis of Reading Ability. (Neale, 1999) is a standard measure of reading 
and is commonly used in Australian primary schools. Reliability and validity information 
is reported is reported in the Teacher Manual (Neale, 1999). It is used to measure accuracy, 
reading rate and reading comprehension. This standardised measure was chosen as the 
control text and was read by all students regardless of their reading level (see Appendix 
G). This text was chosen to demonstrate children’s reading strategies and skills from an 
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unseen text without any prior knowledge of the text. The concept of the text is familiar to 
children, providing a relative context (Adams 1990; Clay, 1991). The statistical norms and 
the data supporting this measure are relevant as they were developed and trialled in schools 
Australia-wide.  
Each child was timed as they read the text of 52 words (with the picture). A running 
record was administered as the child read the text. The comprehension questions were 
administered orally and a research assistant recorded the child’s responses (see Appendix 
F). The results of this measure assisted in establishing the relative skills of each child, 
showed a range of skills that students participating had, and provide a context in which this 
study was conducted.  
 
Alphabetic principle and phonemic awareness. The Dynamic Indicators of Basic 
Early Literacy Skills Benchmark Assessment (6
th
 ed.) (DIBELS) is a set of short duration 
measures that assess student’s early literacy skills (Kaminski, Cummings, Powell-Smith, & 
Good, 2008). Two of the subtests used in this study were Letter Naming Fluency (LNF) 
and Phoneme Segmentation Fluency (PSF). The LNF test required the child to name as 
many of the 110 letters in uppercase and lowercase in a one-minute timeframe (see 
Appendix C). Fluent letter naming fluency was chosen as it has a correlation with later 
success in reading (Adams, 1990).  
The Phoneme Segmentation Fluency (PSF) is a dynamic indicator of phonemic 
awareness (Kaminski & Good, 1998). The PSF involves the test administrator verbally 
stating a word to the child, and the child segmenting the word into phonemes. This test 
consisted of 24 words, comprising of two to four phoneme words (see Appendix D). Each 
student was required to segment as many words as possible in a one minute timeframe. 
The research assistant recorded the number of segments the student provided for each of 
the words on the record sheet provided. This test assessed the level of skill in phonemic 
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awareness that is a fundamental skill for reading development (Adams, 1990; Clay, 1998; 
Hempenstall, 2001; Rohl & Pratt, 1995).  
The reliability coefficients of these two subtests of DIBELS (PSF = 0.79; LNF = 
0.89) have been extensively examined over the last 10 years (Good et al., 2004; Kaminski 
et al., 2008). The measures are widely used as part of progress monitoring in schools 
throughout the USA, and are beginning to be used in Australia.  
 
Martin and Pratt Non-Word Reading Test. The Martin and Pratt Non-Word 
Reading Test (2001) was developed in Australia and trialled in schools in Tasmania. The 
purpose of using this measure was to identify children’s level of decoding skills without 
the effect of knowledge of known words, or words that were visually memorised. Hence, 
the use of this test ruled out possible extraneous variables associated with prior knowledge. 
The Martin and Pratt Non-Word Reading Test (2001) assessed children’s knowledge 
of decoding skills. Form A of the Martin and Pratt Non-Word Reading Test was used in 
this study. This test required children to read nonsense words from a list of 54 words. The 
words ranged from one to three phoneme nonsense words (see Appendix E). The test was 
discontinued once the child accumulated eight consecutive errors. The literature and 
research studies support measuring children’s general decoding skills using non-word tests 
(Chard & Kameenui, 2000; Juel, 1991; Schwanenflugel et al., 2006).  
The validity and reliability for the Martin and Pratt Non-Word Reading Test was 
judged to be strong (0.96). Martin and Pratt (2001) reported reliability coefficients for both 
forms of their measure; measurement reliability refers to the “consistency of a measure” 
(Neuman, 2006, p.189). The test-retest reliability coefficient for Form A was 0.96, while 
the coefficient for internal consistency was reported as 0.96. Criteria validity refers to the 
extent that a measure (e.g., Martin and Pratt Non-Word Reading Test, 2001) is supported 
by “another measure of the same construct” (Neuman, 2006, p.193) (e.g., test of 
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phonological recoding skills). Correlations with assessment measuring that same construct 
(e.g., Neale Analysis of Reading Ability, Colheart and Leahy Non-Word Reading were 0.88 
and 0.93).  
 
PM Benchmark Kit 1 & 2. To measure reading accuracy, reading fluency, 
comprehension and the use of the four knowledge sources, children were asked to read 
four texts. The concepts in these texts were considered by class teachers to be age 
appropriate and familiar to most children. The texts are written in a logical and meaningful 
sequence to support children’s understandings of the text. Following the reading of each 
passage students were asked four comprehension questions (i.e., literal and inferential 
comprehension questions). 
Out of the four texts read, two texts were at the child’s Independent Reading Level 
(IRL) and another two texts were at the child’s Frustration Reading Level (FRL). The 
Independent Reading Levels (IRL) were obtained from class teachers who regularly 
assessed the children’s reading development as part of the school’s monitoring procedures. 
Reliability and validity factors were taken into careful consideration, as teacher judgement 
and expertise may vary when analysing running records. Therefore, a random sample of 
20% of the children being assessed were re-assessed on their current IRL by the researcher. 
The Independent Reading Level was deemed to be two levels below the FRL. 
At each level (i.e., independent or frustration) one text was read with pictures and the 
other text without pictures (see examples in Appendix F). A research assistant conducted a 
running record for each text passage as outlined in the PM Benchmark Kit 1 (Randell, 
Giles, & Smith, 2000), or PM Benchmark Kit 2 (Nelley & Smith, 2002). Information 
recorded included the number of words read correctly, as well as the type of errors 
including mispronunciations, hesitations, substitutions, omissions or reversals. Self-
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corrections were also noted, but were not counted as errors. Obvious references to picture 
cues were also noted. 
At the end of the reading, comprehension questions associated with the passage were 
asked, and responses recorded by the research assistant (see Appendix F). As the aim of 
the assessment was to determine their level of comprehension, not their ability to locate 
information in text, students were not permitted to refer back to the passage. 
The PM Benchmark Kit 1 (Giles, Randell & Smith, 2000) and PM Benchmark Kit 2 
(Nelley & Smith, 2002) are a well-used resource for recording and analysing children’s 
reading behaviours and skills. The reliability check used was the Fry Readability Formula. 
“Fry readability is one of the checks used in framing stories and selecting extracts for PM 
Benchmark Kit from levels 15-30 … Each Benchmarking text has been trialled with 
children of an appropriate age to guarantee the suitability and readability of the text for a 
particular level” (Nelley & Smith, 2002, p.8). Students who were beyond level 30 (skilled 
readers) were on coloured levels – red, blue, yellow, green (sequentially) (see Appendix 
H). The researcher chose texts from the levels which the students had not read before. The 
researcher devised comprehension questions for each text. 
Previous research has demonstrated oral text reading as an adequate measure of 
reading fluency (Marston, 1989; Fuchs & Deno, 1991). The results from these measures 
were considered to be relevant to assessing reading accuracy, fluency and comprehension 
in a time effective and cost effective manner.  
 
Procedure 
The sample population was an intact group of Year 1 and Year 2 students in their 
third term of the school year, selected by returning permission slips from their 
parents/carers. This enabled the researcher to allow for the sampling element of the 
population to have an equal probability of being selected and as close to the population 
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most of the time. This research was highly organised to ensure the hypotheses were tested 
and variables controlled.  
The independent variables in this study were the presence of a picture with text, and 
the level of text. The dependent variables were: reading strategies, reading fluency, reading 
accuracy, and comprehension. The study’s aim was to determine whether the impact of the 
text (i.e., frustration, independent) and pictures (i.e., text with pictures, text without 
pictures) affected the reading fluency, decoding accuracy, and comprehension.  
This study encompassed a within-subjects design, where each subject experienced 
both a treatment and control condition. The advantage of a within-subjects design is that 
the conditions are always exactly equivalent with respect to individual difference variables 
since the participants are the same in different conditions (Burns, 1997).  
On the other hand, a disadvantage of this design is the potential carry-over effects – 
participation in one condition may affect performance in other conditions (i.e., practice and 
fatigue) (Burns, 1997). The effect which was of most concern was the order in which 
reading passages were administered. In order to overcome this possible effect, the 
sequence in which passages were administered was counterbalanced (see Appendix A). 
Counterbalancing the order in which passages were read aimed to “eliminate the possible 
confound of order effects” on the proficiency students read a passage (Gall, Borg & Gall, 
1996, p. 519). The 24 sequences in which the passages could be read were randomly 
chosen, and assigned to randomly chosen children.  
Another possible confounding factor within this research was the role of the 
researcher. In this study, the role of the researcher was non-participatory. The researcher 
trained four research assistants in the administration of assessments and recording of data. 
Training involved modelling in the use of the measures, observing research assistants 
administered measures, and providing feedback.  Each assistant was observed at least 
twice during training.  
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The measures were administered over two sessions, each session on a different day. 
The total time for testing was approximately 2 hours but differed in relation to proficiency 
of skills and knowledge for each student. During this time the researcher undertook 
ongoing supervision of assessments, and their administration. 
The first measure completed by students was the Martin and Pratt Non-Word 
Reading Test – Form A to test the children’s level of decoding skills (i.e., alphabetic 
principle). This non-sense word test eliminated any practice effect and memory of words, 
as the words are not real words used in the English language (Wood & Felton, 1994; 
Siegel, 1993). The children attempted to decode the words written on the page and say 
them out loud. This test was a gradual lead up to the next test. It allowed the students to 
exercise their decoding skills, build up confidence and most importantly display their level 
of achieved success, regardless of the level of their knowledge.  
The next measure administered was used to gain an understanding of the children’s 
level of foundation skills (i.e., alphabetic principle and phonological awareness). The 
following tests were administered to each child from the DIBELS (6th ed.) Benchmark 
Assessment - Grade 1& Grade 2 (2002): 
 A letter fluency test (name as many letters they see on the page in one 
minute) – DIBELS 1, and 
 A segmenting test (segment a series of words into the smallest unit of sounds 
in one minute) - DIBELS 2. 
The second session of testing collected data on reading fluency and accuracy, 
analysis of the knowledge sources used for decoding
3
, and a record of the use of pictures. 
A current Independent Reading Level (IRL) for each child was obtained from the 
classroom teachers. The students at this school have their reading assessed using various 
                                                          
3
 M: Meaning (Semantic Knowledge) 
S: Structure (Syntactic Knowledge) 
V: Visual (Lexical Knowledge) 
P: Phonological (Orthographic Knowledge) 
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texts and the PM Benchmark Kit (Nelley & Smith, 2000), which is the same instrument 
used in this study. This ensured that the assessment was non-threatening and of a familiar 
procedure. Each child read four different texts - two texts at their IRL and two texts at their 
FRL. The FRL was determined by two levels above their IRL.  
Of these four texts, two were read with the support of pictures and two were read 
without the support of pictures. The order in which these four texts were read was 
counterbalanced; random selection of students was paired with random selection of text 
reading order. Minimising the effect of order in which passages were read assisted in 
examining the influence of pictures on reading rate, accuracy and comprehension. 
Each text reading was timed for 1 minute, however, the children continued to read 
the rest of the text to allow them to complete the comprehension questions. As the children 
read, the test administrators recorded the data on a running record, including a tally of 
references made to pictures whilst reading. This provided data on how useful pictures are 
in reading (Clay, 1991; Snow et al., 1998). Hence the reading of texts without pictures 
would provide valuable data in their validity in decoding unfamiliar words and in 
comprehension. Comprehension questions at the end of the reading of each text were asked 
orally and the test administrator recorded answers. (Dymocks, 1993; Kamhi, 1997; 
Maclellan, 1997; Paris & Myers, 1981).  
The third measure was the control passage. This was selected from the standardised 
measure, the Neale Analysis of Reading Ability (1999). The specific test administered was 
‘Road Safety’. It was advised in the administrating guide that this text is suitable for 8 year 
olds. The children in this study were 6.00 to 8.11 years old. This particular text was above 
the children’s’ age expectations (only 8 children were 8.00 years in the whole sample). It 
was the language and concepts in this text that made it appealing to use with this cohort of 
participants. The statistical norms and data supporting the Neale Analysis of Reading 
Ability (1999) are relevant as they were developed and trialled Australia-wide in schools.  
 43 
Each child read this text of 52 words (with the picture) and was timed for 1 minute. 
A running record was administered throughout the reading of the text. The comprehension 
questions were also administered orally and recorded by the test administrator. Children 
were allowed to make reference to the text at their discretion. The producers of the Neale 
Analysis of Reading Ability (1999) compared it to the ‘Vocabulary and Similarities’ 
subtests of WISC-R to ascertain criterion-related validity and found it to be a valid 
measure of the various components of the reading process (Neale, 1999). 
The purpose of leaving this test until the end the session was to finish off the testing 
on a positive note with a feeling of achievement and success. Even if the children may not 
have performed well in the other tests, this test would have given them an opportunity to 
be successful. All the tests were conducted and scored by the research assistants. The 
running records were analysed by the researcher to ensure consistency of analysis. 
The research assistants were university undergraduate students studying primary 
education, who were trained in administering the tests, and guided by standardised 
procedures. To ensure the test administrators were consistent in their instructions and 
recording of responses, they were video recorded assessing a child. The researcher viewed 
this data then provided feedback to the research assistants to promote universal 
implementation of all measures across students. This ensured the reliability of test 
administration procedures was consistent across all test administrators. 
 
Ethical Considerations 
Throughout the testing stage of this study, ethical considerations were managed 
through careful planning and support of the participants. Only children with signed 
parental consent (see Appendix I) participated in this study. All testing was conducted on 
the school grounds in the  infants’ hall. A code number identified each participant, and all 
test materials were tagged with this code by the researcher prior to testing. All test 
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materials were filed and locked in a filing cabinet as per ethics requirements. The parents 
and the school were informed they would get a copy of the results kept by the school 
principal and made available for viewing by parents. 
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CHAPTER FOUR 
Results 
This chapter reports on the results and analysis of the data collected through this 
study in order to help answer the research questions posed. Initially, descriptive data are  
reported in regard to early reading skills (i.e., segmenting fluency, letter-sound fluency), 
and general reading ability as per the Neale Analysis of Reading passage. Descriptive data  
on the performance of each of the four passages read are then reported.. Following these 
analyses, discussion  focuses on the differences between the performances on each of the 
passages. Finally, the analysis focuses on specific differences between differing groups of 
students (i.e., high, middle and low skilled readers).  
Data was initially entered onto an Excel spreadsheet, then transferred to an SPSS (v. 
18; IBM, 2009) database. These data were cleaned, and codes entered for missing data 
(999). A set of initial descriptive statistics were run to double check for outliers and 
anomalies.  
 
General Reading Skills 
An assumption underpinning this study was that students came to this study with a 
range of reading skills. In an attempt to demonstrate that this assumption was sound, 
students’ results from reading the control passage were analysed. The descriptive results 
are shown in Table 4.1.   
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Table 4.1. 
Mean, Standard Deviation and Minimum/Maximum Score for General Reading Passage 
  
Accuracy 
 
 
Rate 
 
Comprehension 
 
Mean 
 
89.44 
 
67.33 
 
44.50 
 
Standard Deviation  
 
 
10.26 
 
43.09 
 
28.33 
 
Min 
Max 
 
 
70.00 
100.00 
 
187.10 
67.33 
 
0.00 
100.00 
 
The results in Table 4.1 show that students varied in the skills that they brought to 
the study. The standard deviation for rate and comprehension provides evidence on a broad 
range of scores; this is supported further through the range of scores for these two 
measures. Overall, the mean scores for reading this common passage were strong in regard 
to criteria set by the N.S.W. Board of Studies (1997). Student’s accuracy was near that of 
three or fewer errors, and rate was between 30 and 50 words per minute. Comprehension 
scores indicated that students were able to respond correctly to factual questions; responses 
to inferential questions were found to be a little more difficult.  
 
Descriptive Analysis of Reading Performance 
The initial analysis, addressing Research Question 1, examined the difference 
between passage type (i.e., instructional v. independent) with a picture and without a 
picture, across decoding accuracy, fluency and comprehension. These data were also 
examined across grade levels (i.e., Grade 1 and Grade 2). Table 4.2 reports the mean and 
standard deviation for reading accuracy (%) for each of the passage types. Examination of 
the percentage of words read correctly by students was within one percentage point for 
instructional passages, and independent passages; the variation in scores as shown by the 
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standard deviation of scores was also similar. A similar pattern of results was found for 
students in Grade 1 and Grade 2. The mean accuracy of word recognition was lower for 
students in Grade 1 than for students in Grade 2 across each type of passage, providing 
possible evidence that Grade 1 students were generally less skilled and their Grade 2 peers 
in the process of learning to read. 
 
Table 4.2. 
Mean (Standard Deviation) of Reading Accuracy (% correct) by Grade for Passage Type 
 
Independent: 
Picture 
Independent: 
Non-Picture 
Instructional: 
Picture 
Instructional: 
Non-Picture 
Grade One 
92.24 
(6.68) 
91.40 
(7.70) 
89.46 
(7.97) 
88.58 
(8.59) 
Grade Two 
95.06 
(5.03) 
95.20 
(5.22) 
93.76 
(6.63) 
93.70 
(6.04) 
Total 
93.65 
(6.05) 
93.30 
(6.82) 
91.61 
(7.61) 
91.14 
(7.82) 
 
Figure 4.1 shows the box plot of accuracy scores for the total group on the 
instructional and independent passages with and without a picture. Examination of the 
median of each of the passages shows that the percentage of correct words was skewed to 
the upper level of the data for the independent passage with and without a picture. The 
lowest 25
th
 percentile of scores is elongated with a series of outliers apparent from the data 
reported. The tail of scores for accuracy of decoding on the independent passages, 
however, is not as elongated as that reported for the instructional passages. 
The box plots in Figure 4.1show that data below the 25
th
 percentile for the 
instructional passages were more broadly distributed than that for the independent 
passages. Only one student is shown to be an outlier of the 100 students in the sample and 
thus, it would appear that data were more evenly distributed around the median level of 
data. The median score for the instructional passages is lower than for the independent 
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passages. That is, the median level of accuracy for the instructional passages was lower 
than that for the independent passages. Finally, the median level of accuracy for the 
instructional passage without a picture was slightly lower than that for the corresponding 
passage with a picture. The presence of a picture appeared to assist accuracy only to a 
limited extent. 
 
 
Figure 4.1. Box plots for the percentage of words decoded correctly for each passage. 
 
Table 4.3 reports the descriptive statistics for reading fluency for each of the passage 
types. The mean number of words decoded per minute is similar for each of the 
independent passages (picture and non-picture), and instructional passages (picture and 
non-picture). Examination of the standard deviations for each passage also shows that the 
distribution of data is also similar across passages. The presence of a picture in the reading 
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passage did not appear to make a noticeable difference to the level of decoding fluency 
across the different passages.  
Table 4.3 also provides data on the level of decoding fluency at each grade level. The 
decoding fluency in each passage was lower for the students in Grade 1, again supporting 
the idea that these students were still learning the skills of reading, and that their level of 
proficiency was not as developed.  
 
Table 4.3. 
Mean (Standard Deviation) of Reading Fluency (cwpm) by Grade for Each Passage Type 
 
Independent: 
Picture 
Independent: 
Non-Picture 
Instructional: 
Picture 
Instructional: 
Non-Picture 
Grade One 
55.88 
(30.49) 
55.36 
(30.07) 
47.10 
(28.67) 
49.44 
(26.67) 
Grade Two 
78.10 
(31.18) 
84.78 
(28.81) 
79.58 
(32.66) 
77.98 
(33.04) 
Total 
66.99 
(32.65) 
70.07 
(32.82) 
63.34 
(34.66) 
63.71 
(33.14) 
 
Figure 4.2 shows the box plot of the fluency data for each of the passages for the 
total group of participants. An examination of the median point for the passages with a 
picture indicates that the median point for the instructional passage is slightly lower than 
that for the independent passage. The same observation is shown for the passages without a 
picture. In addition, both data points are slightly higher than the corresponding passage 
with a picture.  
The descriptive analysis for comprehension data by grade level and for each of the 
passages is shown in Table 4.4. The mean score for picture and non-picture for Grade 1 is 
approximately 10 % higher for passages with a picture than without a picture. The 
difference between picture and non-picture for Grade 2 children is in favour of the passage 
without a picture for the independent passage, but the reverse for the instructional passage.  
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Overall, the independent passage comprehension score was similar between the 
passage with a picture and no-picture, but higher than the instructional passage scores. The 
comprehension scores for the instructional passages were lower for the passage without a 
picture, indicating that the picture may have supported comprehension of the passage. 
 
Figure 4.2. Box plots for the number of words decoded correctly per minute on each 
passage. 
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Figure 4.3 shows the box plots for the number of correct responses to the comprehension 
questions posed for each passage. The median level of correct response is noticeably 
higher for the independent passages, with a similar level of response for the passages with 
and without a picture. There appeared to be a number of students who responded to each 
question correctly resulting in a ceiling effect. Figure 4.1 also shows that there was a 
noticeable tail of students who responded incorrectly to a half or more of the questions 
posed. It would appear that about one quarter of the students were unable to answer more 
than a half of the questions correctly. This proportion of students was higher for the 
passage without a picture, indicating the picture may have provided some assistance in 
answering a comprehension question.  
 
Table 4.4. 
Mean (Standard Deviation) of Comprehension (% correct) by Grade for Passage Type 
 
Independent: 
Picture 
Independent: 
Non-Picture 
Instructional: 
Picture 
Instructional: 
Non-Picture 
Grade One 
77.32 
(23.67) 
65.50 
(31.91) 
57.50 
(27.50) 
47.12 
(29.72) 
Grade Two 
62.26 
(30.66) 
71.74 
(30.59) 
52.82 
(33.28) 
47.16 
(32.74) 
Total 
69.79 
(28.28) 
68.67 
(31.25) 
55.16 
(30.46) 
47.14 
(31.11) 
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Figure 4.3.Box plots for the number of correct responses for comprehension 
questions on each passage. 
 
Examination of the box plots for the instructional passages (i.e., the more difficult 
passage) shows a full range of response rates (i.e., range 0 to 100%). Responses were 
evenly distributed around the median score for the instructional passage with a picture, 
while the results were skewed lower on the passage without a picture. The picture appeared 
to provide some support to students in responding correctly to questions posed. 
 53 
An examination of the mean scores for accuracy, fluency and comprehension 
indicate that the instructional passage was more difficult. There was also evidence that the 
Grade 1 students were not as skilled as the Grade 2 students, as would be expected having 
received one more year of reading instruction. The impact of pictures on decoding 
accuracy, fluency, and comprehension was varied. The presence of a picture appeared to 
have a positive impact on the level of comprehension, while it may have lowered reading 
fluency on the instructional passage.  
Further examination of this data was undertaken by looking at the correlation 
between scores for picture and non-picture data for accuracy, fluency and comprehension 
at the instructional and independent level. Table 4.5 shows the correlations; these were 
significant for each comparison between picture and non-picture. These results indicate 
that the role of the picture did not have a strong impact on accuracy, fluency and 
comprehension. That is, the significant correlations indicate that data on passages 
containing pictures and non-pictures are strongly related (i.e., the score on the passage with 
a picture was similar to the score on the passage without a picture providing evidence that 
the picture may not be a mediating factor). 
A focus of this study was on the influence of pictorial cues on decoding accuracy and 
fluency, and comprehension. Descriptive data has provided evidence that there appears to 
be no noticeable difference on each variable. Further statistical analysis was undertaken to 
investigate any possible differences. Prior to undertaking a statistical analysis, a test of  
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Table 4.5. 
Correlations between Non-Picture and Picture Passages at the Instructional and 
Independent Level for Accuracy, Fluency and Comprehension 
 
Instructional Independent 
Accuracy 0.69 
**
 0.57 
**
 
Fluency 0.88 
**
 0.86 
**
 
Comprehension 0.36 
**
 0.29 
*
 
* p < 0.004;  ** p < 0.000 
 
normality was undertaken. Results of this test established that the distributions of the data 
for all variables, except independent fluency for picture and non-picture passages, were not 
distributed normally. As a result, examinations of statistical differences between picture 
and non-picture means were conducted using non-parametric statistics. A summary of 
these analyses is shown in Table 4.6. 
 
Table 4.6. 
Picture v Non-Picture Comparison of Fluency, Accuracy and Comprehension Scores for 
Independent and Instructional Passages 
  
Fluency Accuracy Comprehension 
Instructional Z -.388 -.693 -2.532 
 Asymp Sig .698 .488 .011 
Independent Z -.945 -.232 -.467 
 Asymp Sig .345 .817 .640 
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The results of the comparisons between means show that there is only one 
statistically significant difference (p < .05). This significant statistical difference is 
between the picture and non-picture passage for comprehension at the instructional level, 
that is, comprehension was greater for the passage with a picture. All other comparisons 
indicate that pictures appear not to make a significant statistical difference on accuracy and 
fluency, and the independent passage for comprehension. 
A final analysis of reading performance examined the relationship between the skills 
within phonological awareness (i.e., segmenting fluency) and the alphabetic principle (i.e., 
letter-sound fluency). This examination was conducted for fluency, accuracy and 
comprehension scores on passages with and without pictures. The correlations between 
reading performance and passage reading are shown in Table 4.7.  
Table 4.7 shows there were no statistically significant correlations between 
segmenting fluency and the three reading performance measures. In contrast, there was a 
statistically significant correlation between letter-sound fluency and reading performance 
measures for fluency and accuracy (p < .01). These results indicate that students with 
higher letter-sound fluency levels were those students who read the independent and 
instructional passages with great fluency and accuracy. Further, the presence of a picture 
resulted in a slightly lower correlation overall between reading performance and letter 
sound fluency. 
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Table 4.7. 
Correlations Between Reading Passage (with and without Pictures) and Segmenting 
Fluency and Letter-sound Fluency 
  
Independent 
   
Instructional 
  
  
Fluency Accuracy Compreh Fluency Accuracy Compreh 
Letter 
Sound 
Fluency 
P 
 
0.639 
**
 
 
0.435
**
 
 
-0.117 
 
0.693
**
 
 
0.508
**
 
 
-0.012 
Letter 
Sound 
Fluency 
N
P 
 
0.736
**
 
 
0.479
**
 
 
0.127 
 
0.716
**
 
 
0.503
**
 
 
0.156 
Segment
-ing 
Fluency 
P 
 
0.087 
 
0.073 
 
0.036 
 
0.184 
 
0.093 
 
0.200 
Segment
-ing 
Fluency 
N
P 
 
0.124 
 
0.052 
 
0.176 
 
0.166 
 
0.074 
 
0.036 
**
 p <.01 
 
Comparison by Level of Reading Skill 
The next major set of analysis examined the impact of pictures on students reading in 
regard to their reading level established by the Martin and Pratt measure (i.e., Research 
Question 2). The reading skill level of students was established by examining their score 
on the Non-Word Reading Test (Martin & Pratt, 2001). Students were stratified into low, 
middle and high levels if their score was in the bottom 25
th
 percentile, between the 25
th
 and 
75
th
 percentile, and in the top 25
th
 percentile respectively. These cut scores were based on 
recommendation from Livingston and Zieky (2006).  
Initial analysis was undertaken to check if this stratification of students was 
supported in terms of passage reading. This was undertaken through examining the passage 
reading results for the standard reading passage from the Neale Analysis of Reading 
Ability. The results for reading accuracy, rate and comprehension are shown in Table 4.8.  
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Table 4.8. 
Mean (Standard Deviation) for Accuracy, Rate and Comprehension for the Standard 
Passage by Risk Group and Total Sample 
 
Group 
 
 
Accuracy 
 
Rate 
 
Comprehension 
 
Low 
 
77.53 
(9.37) 
 
 
32.59 
(24.07) 
 
25.00 
(19.76) 
Middle 87.05 
(9.28) 
 
55.53 
(34.79) 
40.24 
(26.15) 
High 96.60 
(4.37) 
 
92.91 
(42.03) 
56.55 
(28.19) 
Total 89.44 
(10.26) 
 
67.33 
(43.09) 
44.50 
(28.33) 
 
Table 4.8 shows that the three groups were distinct groups, with the mean difference 
between them noticeable. Examination of the box-plots in Figure 4.4 for each group 
provides further evidence that the three groups were quite distinct. The difference in mean 
scores between the Low and Middle group was smaller than that for the Middle and High 
group. The distribution of scores in the Middle group across each area was quite even with 
no outliers listed. The distribution for the Low and High groups was not evenly distributed, 
and there were outliers listed for each group for accuracy and comprehension. These 
outliers were noted, but no specific reasons could be found as to why they should be 
removed from the analysis.  
The mean and standard deviation by passage level, for accuracy, fluency and 
comprehension are shown in Table 4.9. The descriptive statistics reported in Table 4.9 
show a trend in regard to the impact of pictures on decoding accuracy, fluency, and 
comprehension. All students scored higher on comprehension for the easier passage with 
and without pictures; this trend was not as apparent for the higher achieving students. 
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Students from the low group scored lower in comprehension for the more difficult text 
without pictures. The difference in scores in accuracy was not apparent, but evident to 
some extent in the fluency. That is, the low group were less fluent on the Instructional 
passage without pictures than for the passage with pictures. 
A statistical analysis was undertaken to establish differences between means on each 
variable for each group. Prior to undertaking this analysis, the distribution of scores for 
each variable and each group were examined. The Kolmogorov-Smirnov Goodness-of-Fit 
Test was undertaken to establish if data were distributed normally across groups for each 
variable. This analysis showed that this was the case, and therefore allowed analyses to be 
undertaken using parametric statistics.  
A series of t-tests were undertaken to establish statistical differences between levels 
(IV) for the mean scores (DV) of accuracy, fluency and comprehension (i.e., three t-tests 
per variable). These analyses showed a number of differences were evident between levels. 
No significant statistical differences were found between levels in the area of decoding 
accuracy. That is, the presence of the picture (or not) did not result in statistically 
significant differences for accuracy at each level of reading skill, and for both the 
Independent and Instructional level passages. 
There was one comparison for fluency scores that provided a statistically significant 
difference between passages with a picture and no-picture. The presence of a picture in the 
instructional passage of text resulted in a statistically significant (p < .038) higher number 
of words decoded correctly in one minute for those students in the lowest 25
th
 percentile on 
the Martin and Pratt Non-Word Reading Test (Martin & Pratt, 2001). This difference was 
not found for the Independent passage. 
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Figure4.4. Box plots for accuracy, rate and comprehension for students in the Low, Middle 
and High groups.  
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Table 4.9 
Mean (Standard Deviation) for each group across Independent and Instructional Passages 
for Fluency, Accuracy and Comprehension 
  
Independent 
   
Instructional 
  
  
Fluency Accuracy Compreh Fluency Accuracy Compreh 
 
Low 
P 42.88 
(20.33) 
89.65 
(7.13) 
75.29 
(29.15) 
44.53 
(21.40) 
84.53 
(9.35) 
57.59 
(31.71) 
N= 17 NP 45.65 
(16.86) 
86.94 
(8.81) 
59.12 
(35.19) 
37.59 
(19.45) 
83.29 
(8.49) 
33.24 
(25.44) 
 
Mid 
P 
59.34 
(23.62) 
92.20 
(6.31) 
68.37 
(29.62) 
54.07 
(27.73) 
90.59 
6.87) 
55.27 
(30.74) 
N=41 
NP 61.78 
(26.10) 
92.39 
(6.74) 
71.49 
(31.98) 
53.51 
(25.06) 
89.22 
(7.28) 
44.98 
(27.16) 
 
 
High 
P 85.4 
(33.15) 
93.69 
(3.40) 
68.95 
(26.99) 
82.39 
(37.02) 
95.48 
(4.73) 
54.07 
(30.38) 
N=42 NP 89.14 
(32.71) 
96.76 
(2.78) 
69.79 
(28.81) 
83.76 
(32.98) 
96.19 
(3.56) 
55.59 
(34.47) 
 
A number of significant statistical differences were found in comprehension scores. 
Students in the lowest group scored higher on the comprehension questions when there 
was a picture present in both the instructional passage (p < .011) and independent passage 
(p < .045). A similar difference was found for students in the Middle group on the 
instructional passage (p < .031). It would appear those students with the lower level of 
decoding independence were assisted by the picture more than their more skilled peers in 
comprehending the passage. This difference was more evident on those passages that were 
more difficult (i.e., the instructional passage). 
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Conclusion 
This chapter has provided an in-depth outline of the results attained from this study.  
The final chapter will focus on addressing the research questions, with links made to the 
previous literature and the theoretical base for the chapter. 
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CHAPTER FIVE 
Discussion 
 
This study was designed to investigate the role and impact of pictures on decoding 
fluency, reading accuracy and comprehension. The level of text difficulty was found to 
moderate the students’ use of pictures and the effectiveness of this in relation to decoding 
accuracy, fluency and comprehension. The pertinent findings from this research are now 
discussed to demonstrate the role of pictures in reading, how the level of skill in reading 
(i.e., high, middle and low) and the level of text (i.e., independent or instructional) 
influence the skills of reading. In conclusion, the role of the four knowledge sources (i.e., 
semantic, syntactic, orthographic, lexical) will be discussed in regard to the strategies that 
skilled and unskilled readers use when reading text. 
 
Contribution of Pictures 
This study researched the beneficial position that contemporary theory and pedagogy 
places on the importance of pictures in assisting children learning to decode text accurately 
and fluently, to obtain meaning from text. Pictures attract children to books from a young 
age and encourage a love of reading (Newton, 1995). This theory further postulates that 
pictures provide the reader with a visual representation of the context of the text which 
assists them to ‘paint a picture’ of the author’s intent.  
A picture may be seen as a scaffold to support the decoding of printed text (Brown, 
2003; Ehri, 1998; Juel, 1991). Pictures, however, are open to interpretation based on the 
reader’s background knowledge, conceptual development and life experiences (Dolan, 
1994; Droop & Verhooven, 1998; Elster, 1994; Gee, 2001; Stahl, Jacobson & Davis, 
1989). A toddler can be seen turning the pages of a book and focusing on the pictures, 
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pointing to them and labeling them according to the knowledge they have of the subject 
matter, and this can vary from one individual to another. 
As reading knowledge and skills develop, children engage with increasingly complex 
texts and the need for pictures to support the decoding of text and understand the meaning 
of text is considered less critical (Hibbing & Rankin-Erickson, 2003). As a reader becomes 
more skilled, their growth in skills and knowledge of reading will result in them engaging 
in reading with greater independence. They will decode text with increasing fluency and 
accuracy, and comprehend text with greater understanding and depth (Byrne & Fielding-
Barnsley, 1991; Foorman, Francis, Novy & Liberman, 1991; Perfetti, 1985; Rayner & 
Pollatsek, 1989; Snow et al., 1998; Stahl & Miller, 1989; Stanovich, 1980).  
This study initially investigated the link between the level of text (i.e., independent 
and instructional), and the impact of pictures on decoding, accuracy, fluency, and 
comprehension. It was hypothesised that scores on the three dependent variables would be 
significantly higher for those passages that were accompanied by a picture. Results from 
this study involving 100 Year 1 and 2 students indicated that the role of pictures does not 
equally impact on accuracy, fluency and comprehension. There were no significant 
statistical differences between scores for picture and non-picture texts at both the 
instructional and independent level, except for comprehension of the instructional and 
independent passages for the lower readers, and comprehension of the instructional 
passage for the middle group of readers.  
It is noted that the standard deviation for fluency scores on both independent and 
instructional passages was relatively high; this indicates that within groups there was a 
large variation in the levels of decoding fluency. Theoretically, this would indicate that 
teachers would need to address student decoding fluency as part of a robust, whole class 
reading program. 
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The result for the instructional passage provided evidence that students who are 
reading a passage that is marginally challenging and accompanied by a picture, score 
higher in terms of comprehension (i.e., recall and inferential questions). The difference 
between the comprehension score for the passage with a picture for the students in the low 
and middle groups was statistically higher than the comprehension score for the passage 
without a picture. While the exact role of the picture in this difference is not conclusive, 
the relationship is supported by the theory of reading posed for this study. That is, students 
will draw on a range of sources to assist in comprehending a passage (Schickendanz & 
Collins, 2012). In this case, the difference between the two passages was the presence of 
picture. Confounding variables (e.g., level of difficulty, order of passage reading) that may 
impose another interpretation were controlled through random assignment to a reading 
passage with and without a picture, and counter-balancing the order of reading passages by 
level and picture (Gall, Borg & Gall, 1996) 
As expected, students in Year 1 had lower reading skills than students in Year 2. The 
differences between scores on passages with a picture and without a picture were not 
statistically significant for both levels of passage for students at both grade levels. When 
reading text, Year 1 students were observed to rely on pictures as a scaffold to assist them 
to decode and comprehend. In contrast, Year 2 students  focused on the text when 
decoding and were observed to revert back to the picture only if the level of text was 
challenging.  
It was found in this study that pictures did not play a big role in assisting 100 Years 1 
and 2 students with decoding accuracy, decoding fluency or comprehension. The role of 
pictures in assisting decoding and comprehension was not apparent at either grade level. 
This finding questions some of the theoretical assumptions which have been made about 
students learning to read and the role that pictures play in helping them to read. While not 
a conclusive result, these findings provide evidence that pictures may not contribute to the 
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level of decoding accuracy, fluency and comprehension as much as what has been 
theorised. Whether these differences exist when comparing scores for less skilled readers 
versus more skilled readers will be discussed in the following section.  
 
Level of Reading and Contribution of Pictures 
The second research question in this study focused on the impact of pictures on 
reading accuracy, fluency and comprehension for students with differing levels of reading 
skills (i.e., low, mid, and high). The results in this study revealed that the more skilled 
readers, those students who scored above the 75
th
 percentile on the Martin and Pratt Non-
Word Reading Test, did not appear to utilise pictures to assist in decoding text, or in 
comprehending the meaning of the text. Mean scores on each of the three measures (i.e., 
decoding accuracy and fluency, comprehension) were similar for passages with and 
without pictures, and there were no significant differences in these scores.  
A similar finding was found for students who scored between the 25
th
 and 75
th
 
percentile on the Martin and Pratt Non-Word Reading Test (i.e., the middle group). While 
scores on the three measures were similar for passages with and without pictures, there was 
emerging evidence that the role of the picture was more prevalent. This was shown in the 
significant statistical difference found between the comprehension scores for the 
instructional passage with a picture and that without a picture. This difference in mean 
scores indicated that students responded to comprehension questions at a lower level when 
there was no picture to call on to assist the reader. 
Students who scored in the lowest 25
th
 percentile on the Martin and Pratt Non-Word 
Reading Test (i.e., the low group) provided stronger evidence that they may have been 
using pictures to assist them in their comprehension and decoding fluency. Students in this 
group scored lower on the comprehension measure for both the instructional and 
independent passages with no picture than for passages with a picture. It is inferred from 
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these results that less skilled readers were using the pictures, the one variable that differed 
between the passages, to support their comprehension of the passage.  
Less skilled readers decoded the more difficult instructional passage without a 
picture at a rate that was slower than for the corresponding passage with a picture; this 
difference was statistically significant (p < .05). This outcome indicated that students were 
possibly relying on the picture to assist them in decoding words fluently in the passage. 
Combined with the results for comprehension, this outcome indicates that a picture may 
support less skilled readers in decoding text efficiently, with meaning. No difference was 
found in regard to the decoding accuracy.   
The statistically non-significant result for differences in accuracy on passages with 
and without a picture provided evidence that students may not focus on the picture to assist 
in decoding words to the extent that is theorised (Samuels, 1967, 1970; Snow et al., 1998). 
Students who were reading the more difficult passage (i.e., the instructional passage) were 
making on average 8 errors per 100 words. The number of errors across the 100 students 
did not differ to any extent if a picture was present or not. This outcome provides evidence 
that students, across a range of skill levels (i.e., high, middle and low), appeared to use the 
picture cues to a similar extent when executing decoding skills.  
Hibbing and Rankin-Erickson (2003) argued that less-skilled readers rely on pictures 
more so than skilled readers to assist with reading. This theoretical argument provided 
little evidence as to the age of the students this applies, but made the claim that less skilled 
readers are more likely to rely on pictures than skilled readers. An examination of their 
descriptive treatise indicated that the types of material they were referring to are short 
stories, and possibly novels. These materials are qualitatively different materials to those 
used in this study (i.e., carefully structured pages for assessing reading). Therefore, the 
difference in results could be due to the type of text  being used to draw conclusions.  
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While the instructional text was challenging for the less skilled readers in this study, 
they scored higher on the text with comprehension questions when pictures were present 
within the text. In this study, the comprehension questions were asked after each text 
reading, and no reference to the text was permitted. The questions asked were literal and 
inferential. Anecdotal evidence suggests that the low skilled readers made more references 
to the pictures during text reading than middle and high skilled readers. This attention to 
the picture could have assisted the reader make a visual representation of the author’s 
intent, which in turn, aided their comprehension.  
The stronger readers (i.e., middle and high readers) made little reference to pictures 
to comprehend the text. Rusted and Coltheart (1979) reported that less skilled readers went 
backwards and forwards between text and pictures to assist in understanding the text. No 
comment was made in their study as to the effect that this constant confirmatory process 
had on decoding accuracy and the rate of decoding. It was hypothesised that more skilled 
readers did not have to undertake continuous skimming for additional clues to make sense 
of the text, and were able to focus more on the understanding the intent of the author.  
It is also hypothesised that the regular skimming for a clue within a passage would 
detract from the level of fluency at which a passage would be decoded. It was found that 
across each of the groups in this study that the level of fluency for the easier passage (i.e., 
the independent passage) was higher for the passage without the picture. That is, the 
presence of a picture for an easier passage of reading may not have been required to assist 
in the fluency at which the passage was decoded. If this were the case, the increased level 
of decoding fluency in this study may have assisted readers at each level in other areas of 
reading. For example, increased decoding fluency is correlated with enhanced 
comprehension (Hudson, 2011; Markell & Deno, 1997). In this study, it would appear that 
the level of decoding fluency might have resulted in comprehension levels that were 
similar across passages with and without pictures at the instructional level.   
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Source of Influence from amongst the Cueing Systems   
This study specifically examined the role of pictures in assisting students to read text. 
There are other variables in the reading process that were highlighted as part of the 
theoretical underpinning of this study. It was apparent from observing the students in this 
study that they were manipulating a wider range of knowledge sources to access the texts 
presented to them.  
The lexical knowledge and orthographic knowledge sources are labelled as ‘lower-
level processing’ as they are knowledge sources that require the skilled reader to decode 
the text at a word level. Semantic knowledge and syntactic knowledge are referred to as 
‘higher-level processing’, as they require the reader to interpret the text and make meaning 
of what they read at an extended grammatical level. The skilled reader is able to process 
the text at a lower level and a higher level, by checking for understanding, and decoding 
and interpreting text conjointly at a rapid rate without miscomprehending. Empirical 
studies have shown that skilled readers pay less attention to context when decoding words. 
The skilled reader will access the four knowledge sources to decode words and rely more 
on context to create the mental representations of the meaning of the text (Brown, 2003; 
Cain, Oakhill & Elbro, 2003; Oakhill, Hartt & Samols, 2005; Perfetti 1985; Rose 2006; 
Stanovich, 1980).  
On the other hand, the unskilled reader is limited in accessing and manipulating the 
four knowledge sources and will rely on context to decode words. In this study, it was 
found that those students who were efficient in decoding text and more accurate were also 
more proficient in letter-sound fluency. Students who struggled with letter-sound fluency, 
for example, often rely on context (Adams, 1990; Hudson, 2011). A report prepared by 
Diamond and Mandel (1999) of the Consortium on Reading Excellence, expressed that, 
“without the right skills, children will over-rely on context rather than visually store words 
and letter patterns that will lead to automatic word recognition” (p. ns). 
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Contribution to Theory 
The theoretical framework this study was based on was Rumelhart’s Interactive 
Model of Reading (1976) – a cognitive processing model, whereby simultaneous processes 
that a person interacts with when reading are manipulated. The major component of this 
model is the four knowledge sources (i.e., syntactic, semantic, lexical, orthographic) that 
are accessed and manipulated whilst reading (Clay, 1991).  
It is crucial that the foundation skills of reading – alphabetic principle and 
phonological awareness are explicitly taught to readers (Coltheart, 2005; Commonwealth 
of Australia, 2005; Hay, Elias & Booker, 2005; Purdie & Ellis, 2005; Ryder, Tunmer & 
Greaney, 2008). Competence in these reading skills allows the reader to access the four 
knowledge sources simultaneously (i.e., attributes of a skilled reader), rather than using 
cognitive demands to decode texts solely at the word level (i.e., less skilled reader). 
Students who fail to achieve these foundation skills will struggle to become skilled readers 
compared to their peers, with the gap widening each year of school (Adams, 1990; 
Carmichael & Hempenstall, 2006; Carter et al., 2009; Coltheart 2005; De Lemos, 2002; 
Fitzsimmons, 1998; Hart & Risley, 1995; Hay, Elias & Booker, 2005; Juel, 1988; 
Simmons, Kameenui, Coyne & Chard, 2011; Stanovich, 1986).   
Rumelhart (1976), being the backbone of this current study in terms of the reading 
process, complements the modified theoretical framework by which this study was 
grounded. The key investigation that this study pursued was the role of pictures in reading 
accuracy, reading fluency and comprehension and how this relates to readers of differing 
reading levels. This empirical investigation revealed that pictures appeared to make little 
difference in assisting students from all levels to decode accuracy and fluently, while it 
plays some part in assisting students to comprehend text that is challenging.  
Even though various levels of readers appear to manipulate pictures differently, the 
results of this study have shown that all readers may make use of pictures when 
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comprehending text, regardless of the level of reading skill. Less skilled readers, however, 
were shown to make use of pictures not only whilst decoding but also when 
comprehending the text. It seems that these readers were also building a context by using 
the pictures to assist in comprehension.  
 
Limitations   
Like any research, a number of limitations are evident in this study. Firstly, the 
sample used in this study was drawn from one school, in one part of a large metropolitan 
area. The sample was highly multicultural in cultural background, a factor that was not 
considered as part of this study. A larger population of subjects from different schools in 
the same location may have provided a more robust set of data. Selecting subjects from the 
same school may have also affected the results as all students were influenced by a similar 
set of reading pedagogies. Using a range of different schools with varying beliefs on 
teaching reading may have provided a stronger set of data on which to draw conclusions. 
Secondly, the texts that students read were from the same publishing company. 
These texts have been developed primarily to place students into a reading program and 
assist with monitoring their progress. These passages in some educators’ eyes may not 
have been “authentic”, with an authentic set of reading passages providing a more valid set 
of data on which to base conclusions. While the quality and authenticity of the passages 
used may be questioned, the use of these graded passages allowed for some control of the 
passages that students received at their independent and instructional levels.  
Thirdly, all tests were administered by research assistants who were university 
undergraduate students studying education. These research assistants were trained in 
administering the tests, and participated in a number of practice attempts before formally 
administering the tests. They appeared to become more confident as they progressed 
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through the testing process. The reliability of data may have been affected earlier in the 
study, due to lack of experience and confidence of the research assistants. 
Lastly, a major assumption that underpinned the selection of the passages for this 
study was that the picture that accompanied each passage provided a similar level of 
support. The level of assistance a picture provides individual readers is hard to control 
given that the prior knowledge that the reader brings to the task may differ considerably. 
Therefore, while this variable was considered it was difficult to control for in this study 
and it was assumed that the level of assistance would have been dispersed evenly across 
students and the passages that they read.  
 
Future Research 
It would make an interesting investigation to conduct a study of the same subjects 3 
years later. This longitudinal study would allow the researcher to see how much the 
reading level of students had progressed, and whether the less skilled readers had advanced 
to become skilled readers, or whether the gap has widened. As part of this investigation, 
close attention to the development of lower order skills (e.g., phonological awareness, 
letter-sound fluency) would be an important focus.  
In replicating the intent of this study, controlling the difficulty of the passage should 
be reconsidered. Instead of establishing the instructional and independent level of reading 
for each student, it could be advantageous to establish a standard set of passages that 
would be typical for students at each year level (i.e., Year 1 and Year 2). Establishing the 
effect of pictures and no pictures for these passages on accuracy, fluency and 
comprehension across common passages would allow for a more extensive set of statistical 
analyses to be conducted. A greater understanding of the effects of pictures may be 
possible through such a piece of research.  
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Classroom instruction has a direct impact on student learning yet was not a 
consideration in this study. Future research may wish to examine the relationship between 
classroom practice and planning, and the impact this has on student reading levels. This 
research could be then examined to see if pictures play a part in students becoming skilled 
readers.  
This study utilised as its theoretical framework the work of Rumelhart (1976).  While 
this theory informs the current Australian Curriculum and the teaching of reading, there is 
ongoing debate over its application. The use of a differing theory of reading (e.g., Simple 
View of Reading; Hoover & Gough, 1990) in future studies may examine differing 
variables, or view variables as being related in differing ways (e.g., reduced emphasis on 
the interaction between variables).    
 
Implications for Pedagogy 
Reading is an important skill to have in life. It is an information, communication and 
survival tool. As educators, it is our duty to ensure all students become competent in 
reading. The first step is to educate parents in providing their children with plenty of 
opportunities to have access to books, to share reading moments together, and instil a love 
of reading into their children. The next step is to ensure that teachers are trained in the 
pedagogy of reading. Teachers need to have consistent understanding of reading theory 
and best practices in teaching reading. 
The theoretical framework used in this study is an effective model of reading that 
should be implemented in schools. It demonstrates the processes of reading and the role of 
pictures in this process. The results of this study have highlighted the importance of the 
different processes in this framework. 
It should be made clear that educators need professional development in this area, as 
there are many reading theories and methods being implemented in classrooms. Some are 
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effective and others not. All teachers need to be explicitly teaching students what reading 
is about, teaching them how they will learn to read (theoretical framework of reading 
process) and systematically building reading skills and strategies to develop confident and 
competent readers. 
The Australian English Curriculum stipulates that the teaching of reading must be 
systematic and explicit. This will be a positive move across schools in Australia, as it will 
ensure that teachers are instilling the firm foundations of reading with their students and 
that reading is taught consistently across classrooms, schools and states across the nation. 
 
Conclusion 
Teaching every child to read is a key responsibility of all teachers in the early years 
of schooling; it is the responsibility of all teachers to foster this skill throughout the formal 
schooling years. The role that pictures play in this process deserves further research, with 
their place in reading becoming more important than ever before. In embracing the 
importance of pictures and the role they play in reading for low level readers, maybe 
research should be focusing on what attributes of pictures can assist a reader to enjoy and 
take meaning from a piece of work. Pictures are used as part of technology (i.e., icons) and 
are now commonplace in the education of students with disabilities who find learning to 
read in the formal sense difficult (i.e., use of visuals). 
Finally, the role of pictures in reading cannot be underestimated. But as this study 
has shown, maybe the role of pictures should not be assumed to provide concrete scaffolds 
to all students in the same way. They should continue to be used as part of a balanced and 
well-designed reading program drawing on all cognitive processes. Schickendanz and 
Collins (2012) stated:  
 74 
Many of us have taken the old adage ‘a picture is worth a thousand words’ too much 
to heart when reading stories with young children, because the very nature of picture 
storybooks requires that children integrate information from a variety of sources” (p. 547). 
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Appendix A 
 
             Procedural Details 
 
1. Go down the list, selecting one student at a time. Beside each 
child’s name is their Independent Reading Level and Frustration 
Reading Level. 
 
2. Pull out a number out of the appropriate box (Year 1 / Year 2). This 
will determine which test- category to administer. Staple this 
number card onto Running Record sheets. 
 
Refer to Running Record Administration sheet for further testing details. 
Test 
Category 
Test 1 
(+comprehension) 
Test 2 Test 3 
(+comprehension) 
Test 4 
1 IP FNP INP FP 
2 FP IP FNP INP 
3 INP FP IP FNP 
4 FNP INP FP IP 
5 FNP IP FP INP 
6 INP FNP IP FP 
7 FP INP FNP IP 
8 IP FP INP FNP 
9 INP FNP FP IP 
10 IP INP FNP FP 
11 FP IP INP FNP 
12 FNP FP IP INP 
13 FP FNP INP IP 
14 IP FP FNP INP 
15 INP IP FP FNP 
16 FNP INP IP FP 
 
Key: I = Independent Reading Level  
 F = Frustration Reading Level  
 P = Picture Text 
 NP = Non-Picture Text 
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Running Record Administration 
 
1. Once you have selected the appropriate ‘test-category’ for the 
child, gather materials needed as follows: 
e.g. Jane Smith I = 10, F = 12 
Test Category = 2 
 FP IP FNP INP 
 Text Level: 12 10 12 10 
 Texts: Book Kit Kit Book 
 
2. If another child you test is on the same levels, check the tally card 
on the back of the book and alternate the tests. 
 
e.g. John Smith I = 10, F = 12 
 Test Category = 6 
 INP FNP IP FP 
 Text Level: 10 12 10 12 
 Texts: Kit Book Book Kit 
 
There will be 2 different texts for each level – one for picture testing and one for 
non-picture testing (can’t have same level for both – practice effect). So when 
selecting a Level 10 child, check both the kit and the book and check the tally on the 
back to see which alternate test to administer. 
 
Remember to add your tally on the tally card when you use the texts. 
 
Running Record Sheets 
 
 If you are using the ‘kit’ texts, use the running record sheets with the words on 
them. This will make it easier to record the data of how many attempts the 
child makes of using the picture, and whether the attempt was successful to 
decode. 
 Other tests, use the blank running record sheets. 
 The ‘kit’ texts will be in the folders marked ‘Kit-Texts’. The ‘Book-Texts’ will 
be in a plastic sleeve with blank running record sheets for each levelled text. 
These will be in another folder marked ‘Book-Texts’. 
 Remember to tally the card at the back of the book before you test. 
 Using the stopwatch, time how long it takes each child to read each text and 
record this at the top of the running record sheet. 
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Some codes to use when recording: 
M = Meaning (thinking about the story) S = Structure (making-sense, grammar) 
V = Visual (e.g. looks like another word, look/took) 
P = Phonological Processing (segmenting, blending, etc) 
 
PC = when a child looks at the picture 
PC with a tick = picture-cue was successful 
PC with a cross = picture-cue was unsuccessful 
 
 Please record anything else that you see that would give more 
information in the running record. 
 
 If using the text form the kit for both independent and frustration 
levels, at the end of the text reading, ask the child the 
comprehension questions on the back of the running record sheet. 
Make sure you record everything the child says. Have the text in 
front of the child, but do not let them refer to it or read it to get the 
answer. Two comprehensions are done per child, one independent 
level and one frustration level. 
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Appendix B 
Record Sheet 
 
Background Information Child Id #:    
 
Name:   Test Administrator Name:    
 
Gender: M / F 
 
DOB: Age (y/m):    
 
Grade:   Class:    
 
Language (other than English) spoken at home:    
 
Independent Reading Level:    
 
Frustration Reading Level:    
-------------------------------------------------------------------------------------------------------  
Assessments 
 
1. The Martin and Pratt Nonword Reading Test – FORM A 
 
Raw Score  
Standard Score  
Percentile Rank  
Age Equivalent Score  
 
2. Text Reading 
 
Text Level Accuracy S/C M S V P Picture 
Cue 
Time Compreh- 
ension 
CWPM 
1            
2            
3            
4            
 
3. Standard Text (Road Safety) 
 
Text Level Accuracy S/C M S V P Picture 
Cue 
Time Compreh- 
ension 
CWPM 
1            
 
4. DIBELS 
 
TEST 1 Score  
TEST 2 Score  
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Appendix C  
Assessment - Letter Naming Fluency 
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Appendix D 
Assessment: Phoneme Segmentation Fluency 
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Appendix E 
Assessment: Martin and Pratt Non-Word Reading Test (2001) 
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Appendix F 
Examples of PM Benchmark Kit Passages and Comprehension Questions 
 
 
Level 8 - PM Benchmark Kit 2 (Blank Running Record & Comprehension - My Big Sister) 
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Level 8 - PM Benchmark Kit 2 (Non– picture text - My Big 
Sister) 
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Level 8 - PM Benchmark Kit 2 (Picture Text - My Big Sister, p.8) 
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Level 8 - PM Benchmark Kit 2 (Running Record & Comprehension results - 
My Big Sister) 
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Level 8 - PM Benchmark Kit 1 (Blank Running Record & Comprehension - The Cat and 
the Mice) 
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Level 8 - PM Benchmark Kit 1 (Non-picture text - The Cat and the Mice) 
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Level 8 - PM Benchmark Kit 1 (Picture Text - The Cat and the Mice) 
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Level 8 - PM Benchmark Kit 1 (Running Record & Comprehension results - The 
Cat and the Mice) 
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Appendix G 
Neale Analysis of Reading Ability Passage and Comprehension Questions 
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Neale Analysis— Road Safety (Running Record and Comprehension Questions) 
 
 104 
 
 
Appendix H  
Supplementary Texts 
Students who had achieved a reading level beyond level 30 (PM Benchmark) are levelled 
according to the following colours continuing after level 30. Texts that were levelled according to 
these colours were chosen. 
Red Texts 
 
Inserra, R. (1998). Albert Spells Trouble. Nelson. Australia  
McLauchlan. T (2000). William Loses His Memory. 
Nelson. Australia 
Blue Texts 
 
McVeity, J. (1996). The Wish Flower. Rigby Heinerman. Australia  
Rushby, P. (1996). Thing. Thomas Nelson. Australia 
 
Yellow Texts 
 
Dugan, M. (1996). A Hairy Story. Macmillan Education. Australia  
Lavelle, T. (1997). Jungle Story. Macmillan Education. Australia 
 
Green Texts 
Lintermans, T. (1988). Hugo Rapp and the Hoop Snake. Ashton 
Scholastic. Australia  
Berndt, C. (1988). When the world was new: In Rainbow Snake Land.  
Bookshelf Publishing. Australia 
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Appendix I 
Participant Information Statement and Consent Form 
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Appendix J 
Ethics Approval 
 
 
